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REPORT 

OF THE 

COMMISSIONER OF AGRICULTIJRE 



Department of AaRiouLTUEE, 

To THE President: 

I respectfuliy submit the annual report of the Department of Agri- 
culture fbr the year 1881. 

When I entered upon my duties as Commissioner, July 1 of the cur- 
rent year, I found the work for the season, both regular and speoial, 
elaborately laid out by my predecessor. Provision had been made for 
investigating the agricultural condition of the Pacific coast ^ for con- 
tinuing the work on the artesian well in Colorado; for proceeding with 
the experiment in the cultivation of the tea plant; for concluding the in- 
vestigation into the manufacture of sugar torn sorghum ; for observa- 
tions on the existence of pluro-pneumonia and other contagious diseases 
of animals, both in this country and in those English ports to which 
American cattle are exported; for continued examinations into the ne- 
cessities and opportunities of Ameriean forestry ; for tests of textile 
fibers, both animal and vegetable; for a scientific investigation of the 
habits of insects injurious to vegetation, and of the best methods of de- 
stroying them ; and for the usual work of the various divisions of the 
department for which appropriations had been made by Congress. 

I have endeavored to conduct all experiments in which I found the 
department engaged, with an ardent desire to bring them to legitimate 
conclusions, in the spirit of an investigator and not in the spirit of an 
advocate. 

The i)rocess of manufacturing sugar from sorghum has been con- 
ducted by the best skill I could obtain in the country, under the eye of 
experienced chemists, and with ample and somewhat expensive ma- 
chinery, run by an accomplished and faithful engineer. 

The crop was gathered with the greatest possible economy of time, 
labor, and expense, and the work was carried on with as much expedition 
as the season would allow. The result of this work will be found under 
the ai)propriate head of this communication and in the elaborate report 
of the chemist of the depar tment. 

The expenses of the attempt to cultivate the tea plant in South Garo- 



J^^^ interferiivg with 

In tliemaiiagemeftfrof this ' 
^ %em gOT^med largely by the opinions x)f the accomplished and ex-, 
perienced hortieultnrist of the departmeait, Mr* BaanderSj and by a 
proper xegard for economy 
to ^ \^ y : ; 

: 1 X A thoroughly scientific and practical/Commission, appointed with great 
care and provided with ins true tiohs obtained iromt Major Powell, has 
examined the artesian well now in process of construction, and has ex- 
plored, uhder the rules of strttctural geology^ a large portion of the 
V > arid regions ih which these wells na^^ 

A veterinary surgeon has been sent^ to England to confer with the: 
Privy Council upon the exact condition of American" cattle landed in 
her markets; and agents and experts have beeiU employed to ascertain 
all facts relating to ^ this oountryj 

in accordance Mth agpropric^ these 
various commissions and agents have been employed in prosecuting the 
work assigned them, the work of the various divisions of the depart- 
ment has been prosecuted with diligence and fidelity by those into 
whose hands it has been committed. 

During the last three months I have considered it my duty to visit 
various important agricultural isections of the country on occasions 
where I could not only witness the exhibited results of the farmers' in- 
dustry, but cottld also obtain an opinion of the general condition of > 
agriculture and the popular expectation of the department. I have 
been especially desirous of ascertaining the sources whence the depart- 
> : Xttent obtained its statistics and crop returns, and tiie estimate put upon 
these rept>rts by tiiose interested in them. ; 

It seemed to me important to learn how far the distribution of seed 
by the department had improved our old crops and introduced new ones. 
I have been anxious to learn what breed of domesticated animals had 
ieen introduced wisely and increased judiciously and profitably, with due 
.regard to^ I have visited 

Kew England, Illinois, Wisconsin, PenMjfyaMa, Virginia;, South Car- 
olina, Maryland, and Georgia, and have been liberally furnished with 
all possible ineans for pursuingi^ ■ 

That the iunencan soil is proto crops^ at the hands of dili- 

gent and inteHigent cultivators, the ifeturns of the markets constantly 
bear witness ; and 1 can Md my own testimdja^ to the energy and skill 
with which this work is perfi^mcsd^even under the of 
ditmght and flood and frost. 1: have ioMd the agricultural mind of the 
country active in its dedre to obtain^^e best Imow^^ and to exam- 
ine and test all thebert metboffi 

with the vast oppoitttnities which for aiding 

the developmeht of our vast resources, and fotf a^ 
^ - upon the sue- 



iftessfttlpTO^^^ and power of otir country de- 

pends* That in agricalture we have still ^reat room for improvemeat 
ercsey one mnstbe a large propoJtion of our st^l6 

ei^Dp^ is iEts yetj aa it^^^ of the earthy d/tid that 

exhausted soils are abandoned for more fertile regions as the best method 
of farming. 

Thtt tor^ti^^ eommtoced their oareet (impois 

tant as Ittey are) must be evident him who i^tnembers that M^^^y^ 
ago they had hardly existence^ a^ thl^ ^ produeing and conBUtning 
popglation inc^e^ses her© at the«te of a million or more a year* That 
much niay yet be done to systematize and organize the producing and 
bansporting bupness of ^ dan doubt who has studied, 

even carelesdy^ these great economiG question*. And I am confident 
that ah enlarged and well endowed and well arranged department, de- 
voted to industrial investigatiohs, will commend itself to those who are 
engaged in the work of legislation^ upon which the poh(^ and practical 
<^rMioh of our governnient depe^ 

By surveys of the great unexplored mineral wealth of the southern 
slopes of the Alleghaniesj by more careful examination of. the farming 
lands of the government; by supplying recorded data of our manufa<5t- 
uring and mechanical productions; byobtaining more accurate knowledge 
of our agiicultural resources and capabilities ; by securing all the possi- 
ble fruits of industrial education^ and recording all the conditions of 
labor ; by pursuing our scientific investigations, in which the Agricul- 
tural Department has been so long engaged, with increased zeal and 
endowment, the Government of the United States may take its stand 
among the most enterprising and prosperous of those nations in which 
departments are provided and supported for every purpose whioh oan 
possibly increase the national wealth and intelligence and stimulate the 
natioitai enteipri^ 

In setting forth these views, I do not overestimate the value and im- 
portance of a department devoted to agriculture and the industries that 
stand around it and depend upon it for existence^ nor do I exaggerate 
the picture of that organization which will ultimately be established in 
accordance with the legislative wisdom of the land, guided by the de- 
mands of an intelligent and prosperous people, who will spare no effort 
to make this country equally distinguished for prosperity and that cul- 
tivation which always attends the march of industry. 

For the purpose of bringing the department into immediate Confer- 
ence with the various institutions organized to develop the agriculture 
of the country, I have called delegate conventions, composed of repre- 
sentatives of the State societies and the colleges founded on the land 
grant of Gongress, to meet at Washiiigtpn in January next, and have 
assi^ed to each convention one of the following topics for considera- 
tion, yUi Agricultural educationi as promoted by societies and conveyed 
Ijy colleges ; Animal Industry | Horticulture ; Cereals and Grasses. I 



November 2, in connection with; lire ^miraMe 
there, and considered the cotfeor^t^e aM^^^ B>g3imMme ofi the 
cotton States. Buring my visit to Atlanta my attention was called to 
a most reniBrkaWa exhibit of t& mineral products, &c.^ 

a section, of our coj^ 
nished by many railroads in that sectiouj as an illustration of the re- 
sources which abound there. X have not seen in this coun^ amore 
vaIuable^exn^esenta1^^ OThiWtaon of our naturalwealfti, 

and, impressed with t^ tiiese piMttc^ 

would impress the mind of all, native and foreign, who might see them, 
I have requested the parties havwi|r tfiem in charge to bestow them 
upon the A^cultural Departm^t &r pre^r ^nd public 

observation. I am happy to say that several of the roads which have 
made the collections have complied with my request, and I hope to be 
able to exhibit in the department this most important display of some 
portions of that industry, to develop which the department itself was 
organized. ^ ' 

Of the work of the various divisions in the department, I submit the 
following concise statements: ^ 

DIVISION OF GARDENS AlSTD aEOUlTOS. 

The distributions during the year have embraced over 100,000 plants 
of various kinds. Large quantities of the hardiest varieties of the for- 
eign grape have been sent to Texas, Florida, and others of the Southern 
States, with good promise of success. 

The distribution of tea plants has also been continued, and prepara- 
tions are in progress for a more liberal supply of tea seeds, so that the 
efforts to further the intruduction of this important crop may be main- 
tained. • . V" " v";. V- " :- ' 

The purposes of the experiinental%rounds can never be fully realized 
until fixities are secured for extending the work in various suitable 
localities. ; The department is constantly subject to demands from Cali- 
fornia, Florida, and similar climatic sections for plants of semi-tropical 
countries. The most important, perhaps^ of these requests are t^iose for 
oranges and lemons, and for other species of the citrus family. In the 
climate of Washington tbe propagation of semi-tropical plants is neces- 
sarily confined to ^lass structtoes j ^nd altte several thousands are 
annually produced, the number is tbtal^ inadequa^te to meet the wtots 
of correspondents or make an Impression upon the progress of this branch 
of mlture. With a propagating es 

mate, operations could be conducted on an extensive scale, similar to 
that practice in regard to p^aehes^ apples^Sand^Otfi^ hardy trees 
in the Iffcrl^ern States^ and to an ^er^j m^ 
requirements of the country, 
F^ropagat^ not be coofined to Ws omn^e frndlji njtai^ other 
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<9emi-tropical plants require attention. The pine-apple, banana, giiava, 
cliocolate, cinnamon, coffee, tea, pepper, ginger, arrowroot^ and many 
fiber-producing and starch-yteldiug plants might be mentioned as being 
altogether worthy of careful experimental culture or for propagation. 

But the value of such an establishment is not confined to the propa- 
gatlon of plants only. There are numerous questions of much moment 
which can be answered only from the results of well-directed and closely- 
conducted tests. The facts, as well as the principles involved iu the 
systematic rotatation of crops, rest in comparative obscurity ; but little 
is known about it, except that it is a practice absolutely essential to pro- 
fitable culture. Th« same remarks apply in regard to the value of cliang- 
ing seeds from one soU and climate to another soil and climate. It is 
well known that results follow such changes, sometimes favorably and 
sometimes unfavorably j but how far these are influenced by soil alone, 
. by eliniate alone, or their combination, has not reached a decision of 
practical applicability. 

All of our cultivated plants have run into numerous varieties, many 
of them comparatively worthless^ and many others of local value oniy^ 
or of limited special utility ; it is therefore a matter of much importance 
to acquire a thorougli and exact knowledge, as far as practicable, of their 
respective values, and this can only be secured by comparative tests 
where all are cultivated under similar conditions in similar climates. 

The results of such tests will also indicate the line of operations to be 
pursued in improving by crossing or by hybridizing varieties combining 
special values 5 this is a most important work, and if properly conducted 
cannot fail in reaching results of great value. Butto reach these results 
will require several operative points, carefully selected so as to embrace 
(fistinct regions for purposes of interchange of crops, &c. 

The subject is one of immense importance and might be elaEboraled 
in extensive detail. What has been said above merely outlines some of 
the work which may occupy attention on experimental grounds. 

"botanical DIVISION. 

During the yea,r past the botanist has continued the work of his 
division as thoroughly as circumstances would permit. 

His attention has been largely employed in the necessary investigav 
tions for the proper classification of the plants in the herbarium. 

Extensive additions have been made during the yeaiv chiefly of plants 
from California and the Western Territories. A valuable colleetion of 
the plants of Southeastern Texas and the adjacent parts of Mexico has 
also been procured. 

These plants, however, still remain in the original packages, on account 
' of the withdrawal of the customary assistance which has been employed 
in the preparation and mounting of the specimens. 

The work of describing and delineating grasses for the annual report 
has been continued. More extended and practical results might be 



iHilaeipated with respeok of cultwafen of ^mr natiw grsts&es, by 
Qbserwtioiii^ aii4^4iivestafa^ in tlie field5^wMeli.afe Hot at^ ;^i'eseiit 
1)1^9 tided ioriL - 

Diiripg l^e past two or ffii^ different 
parts of our coiiutry, and espeGiaJly in tiie^ new States and Territories, 
ha-i been nnusually 5 many new speeies bave been di^ vBred and 
a better knowledge of mtoy otbers has^ been obfeined. All tbat is val- 
uable in the collection of these inf^esMgators^ottld be procured at ^e 
(Earliest opportunity and added to the herbariumj in order that the de- 
partment may have & means of answermgmy inq^ ffie 
vegetable produeticms of th^ county - 

V herbarium about nine-tenths of aU 

the plants at present known as^atives* A^ portion of this humberj how- 
ever, ate imperfect iSpecimens^^Meli reqi^ replaeement as soon as 
good jifid characteri^tie specittr^ 

The value of the herbarium is not limited to itis uses in GoiineGtioii 
with this departments Inquiries sometltoes ocouif from the Patent Office 
and other departments rel^iye tb plants 

somie properties^ Within a few years a cdnsiderafble number of Cali- 
fornia plaiits have gradually assumed importance as standard medical 
remedies^ and others for various econo^r^ properties, and it is certain 
that as our vegetation becoine^ better Mown s^l other valuable addi- 
tions to the arts and sciences will b© obtained from th^t source, 

, MIOBOSOOPIOAi DIVISION. 

During the past yeat the microseopist has inade many investigattoiis 

relating^ plant and anitoal disetoes, mth^ vii^ df p^ 
Fruits, vegetables, and tbod adulteration, including butter and oleomai*- 
garine, milk, "poisoned oheese^'Miseases of wheat, orange-tfee rust, pear- 
leaf rust, yellows of peach, arid diseases of the foliage of various trees, 
have engaged his attention. He ha^^alsamMe man^ specimeng of mi- 
croscopical slides, illustrating animal diseases, > He has discovered new 
tod e^fectuahmethods of distiti^^ Ms of various animals and 

vegetables fram eacb other prom^ which means 

butter and oleomargarine are distinguished at once fi^m each other. 

For se vera! years^ pastK many correspondents have urged upon the 
dfepartment the necessity of publish 

room of the ^ited States. To this end the mieroscoxrist h as prepared 
for pnblication a series of twelve typieal plates in natural colors, with a 
full and instructive statement of their character, habits, and habitats, 
tdgether with the most reliable and improved methods of preparing 
mushrooms for the ta^ : ; 

His microscopical investigations have also comprised the search for 
trichinae in^e swine fiesh of the ^ashingt^ markets— an animal^ara- 
sitefbund in the muscles of aniinals, and steietimes^ in man> producing 
deiath by its presence---^^ in no caf e hM a trace of ti^^ presence been 
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found in the flesh of swine sold in this city, although found in speci- 
meiis sent from distant parts for microscopical investigation. 

Microscopical investigations have also been made for other divisions 
of this department. 

CHEMICAL DIVISION* 

Since the completion of the Work reported in the annual report of the 
department for the year 1880, the following investigations and analyses 
have been accomplished in the chemical division: 

Analyses of 57 marls, 47 ores, &;c., 2 mineral waters, 9 soils, J.1 fertil- 
izers^ 1 medicinal plant, 4 sumacs for tannin, and 9 miscellalieous 
analyses, making in all 140. 

Besides the above, there have been made 1,858 analyses of saccharine 
juices, sirups, and sugars ; the greater part of these being the expressed 
juices from thirty -eight varieties of sorghum, and eight varietifes of 
maize, grown upon the department grounds. 

A portion of the force of the division has been occupied in making 
sirup on a small scale from sorghuni and maize^ and a report of these 
operations, together with the report of the numerous analyses of the 
cane juices, carried on in the laboratory, will be submitted as soon lis it 
is possible to complete final averages^ tabular statements, &c., which 
work is being prosecuted as rapidly as is possible with the force engaged. 

Several other investigations of much importance are in progress, 
among which may be mentioned the analyses of grasses and various 
feeding materials, which are being carried out with a view to deterihinej 
as accurately as possible by the niddes of analysis at present in use, the 
actual nutritive value of all the agilcultttral food-materials in the diifer* 
ent conditions in which they areMSold and fed. . For this purpose, a 
large and representative collection of samples has been made and care^ 
fully prepared for analysis. 

Again, extensive work on the question of analysis of commercial fer- 
tilizers is progressing. The importance of the adoption of a uniform 
method of fertilizer analysis by all the of&cial chemists of the country 
can scarcely be overestimated. The subject has already occupied nearly 
the entire time of three conventions of agricultural chemists, held in 
Washington and Boston in 1880^ and in Oincinfi ati in 1881. The method 
adopted at the latter meeting, and at present in use, is only provisional. 

Among other: subjects that have been awaiting attention, is an exam- 
ination of certain lands which injuriously affect the growth of the cotton 
plant and orange tree. The same has been earnestly requested of the 
department for a long time, as has, also^ a series of exhaustive analyses 
of our cereals, more especially of corn and wheat, connected in the latter 
case with exiieriments as to their milling properties and the bread^mak^ 
ing qualities of the flour obtained therefrom* 

ENTOMOLOGIOAi DIVISION. 

The principal work of the past year in this division has been in rela- 
tion to the scale-insects or barkUce (family Coccidae) which so seriously 



12 ^EB9KT OF THE GOlCMIgSIO^B; OF .-iGBIGroTIFEE. 

a^ct most Muds of fra^ out of the sx>ecial mveBtiga- 

tion of the insects affecting til began by Professor Eiley in 1878, 

as it was found that the chief eneMes dif cfeas iimts^ere scale 
So little attention had been given to this &mlly in the^ United States, 
lioweyer, tb at the in vestigatioiis natnrally l^roadened so as to include 
all scafe4hs^ report 
of tho entoinok)gist for^ 

tipn of these inseots. It contains general review of their characters ; 
important discoveries as to their habits and mode of development; a 
consideration of ttie most avaitaMe^m destroying them; a specif 

report on the parasitic checki^j and descriptiona of naaiiy new specif 
Various other insects of economic importance are likewise treated of in 
that report, ^ispeciaUy s^^ 

The increased appropriation given to thia^ division by the last Con- 
gress has afforded the means for greater activity in the more practical 
^eld work M tfc division, and special agents are engaged thereat in 
various parts of the country. Particular att being paid to the 

insects injmiously affecting the chief staples, as com, wheat, rice, sugar- 
cane, and also to those affecting fruit trees and vegetables. 

which has done excel- 
lent work under tlie Interior Department, is, by late action of Congress, 
now connected with this department — a connection eminently appro- 
priate. The commission is at work on its third report ; a revised and 
enlarged edition of Professor Eiley's report on the cotton worm is also 
being prepared, and a bulletin on forest-tree insects by Dr. Packard is 
in press and nearly ready for distribution. / . 

The special investigation of tJie insects affe^ cottoit crop is 

being actively carried on, particularly in its more practical bearings, 
and most valuable discoveries have been made in mechanical details and 
l>i*hiciples that lessen the cost of protecting the crop and simplify the 
necessaxy m^cMix^.v^^^^^^^^^^^^^^ - 

Eecognizing the importance to our Western farmers of acquiring data 
upon^whieh to predicate as to the probable action of the Eocky Moun- 
tain locust in l?82j I have had a^ agmt speciiUy engaged the 
direcfton of the entomologist to the permanent 

hreeding grounds of this pest, lying for the most part in^^he thinly s^ 
tied regions of the OSfe Eemembering the Incalculable los and 

suffering wMch^his insect entailed between: tiie years ^ 1877— 
losses which largely helped to prolong the commercial depression of 
that period--^is inft>rmation s^^ me of sufficient moment to 
rant annnal observations of a more extended nature. There is an in 
creasing interest roanifested in the work of this division, quite out of 
proportion even to the rapid iiicrease in agricultural production, and 
largely due to the greater attention now paid to applied .science in our 
§ducatioiial institutions and to increased facilities for intercommunica- 
tions The corresppmi^ce of fla^ di^ 
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for special informatiori from all parts of the country so iMnnerous, as to 
absorb too much of the time of the division 5 an increased clerical force 
and assistance are imperative. In order to relieve the division of 
much repetition in the replies, the entomologist will soon begin to pre- 
pare a series of well-illustrated bulletins, each treating of one of the 
more important of the insects injurious to our agriculture, and of such 
convenient form and size as to be cheaply and readily mailed. A 
bibliography of economic entomology, which has been commenced, will 
also facilitate this labor, as it will contain a digest of whatever has been 
published up to the present time, and a critical synopsis of remedies 
duly classified. 

SEED DISTRIBUTION. 

TaJmlar statement shoxoing the qmntity and hind, of seeds issued from the seed divisiony 
Department of Agriculture, under the general and special appropriation act from July 1, 
18^0, to Jtme ZOyli^Slf inclusive. 



Description of seeds. 



Vegetable . 
Flower — 
Sunflower . 
Tobacco. 
Herbs...-. 
Tree.-^.-- 
Borage 



-FIELD SEEDS. 



Wheat — . 

Oats..-...— 

Mold com.------*-.— - 

Buckwheat. 

Potatoes ^. . . 

G-rass 

Clover 

Sugar beet 

Sor^ham ...p........... 

Doura 

Pea-iiuts .....i. 

Eice.......— 

Mangel-wurzel .... ,p. 

Broom corn . . ......... . 

Cotton 

Jute ........ ^ . . .papers . 



Total. 



105 
97 
1 
5 
10 
4 
1 



283 



o . 
,0 



Papers. 
676, 753 
121, 933 
277 
80, 721 
10 



Quarts. 
77, 946 
18, 889 
11, 209 
63 
7, 907 
9, 387 
1, 621 
75 
7, 987 



229 
90 



21 
23,524 
42 



1 

•a 



847 
35 
8 
314 



Papers. 
108, 258 
100 



14 



Quarts. 
53 



16 

8 

28 
18 
154 
230 



1, 038, 950 



I 



•a 

i 

J 
U2 



14, 940 



2,088 



Quarts. 

16, 626 
8,940 
3,906 



4,792 
36 
16 
6 
16 



1,907 jl59,746 



Papers. 

13, 023 
85 
10 

16,265 



Papers, 



Quarts. 
673 
1, 508 
3, 278 
2,815 
16 
34 
198 
20 
4, 29* 
8 

6, 796 
1, 781 
84 



6,415 



67,303 



I 



Papers, 
27, 748 
13, 032 



Quarts. 
9, 372 



9,372 



Papers, 
499, 293 
84 



2,945 
128 
1,194 



Quarts. 
5,011 
328 
779 
285 
354 
836 
423 
485 
2,060 
87 
13 
258 
49 
32 
725 
862 



57,634 



14 



12 



Qmrts. 
6,806 
20,645 
13,282 
13,597 



2 



553,860 



1 



1, 325, 922 
135, 269 
295 
115, 199 
138 
3,588 
12 



116.487 
50,372 
32,522 
16,776 
13, 077 
10,329 
2,290 
740 
14,651 
102 
7,058 
2,143 
159 
53 
30, e76 
914 



1,878,772 
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Statement showing the quantity and kind of seeds issued hy the Department of Agrimlture to 
States and Territories ravaged by grasshojy^persj under special oppropmiion- hy Congress of 
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Borage. 
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- 


Clover. 
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Papers. 

225, 094 
36, 7r)2 
41, 323 

196, 124 


Papers. 
21 
7 
g 
48 


Papers. 
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Papers. 
14 
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Papers. 
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Qua/rts. 
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1 
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499, 253 


84 


14 


26 


12 
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14 
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1 
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«- 
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t1 
<8 
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Grand 
total. 




Quarts. 

' 4 - 


Quarts. 
^,587 
618 
292 
3, 309 


Quarts. 
6, 021 
2, 128 
302 

11, 294 


Quarts. 
4, 428 
1,344 
1, 396 
6, 429 


Quarts. 
21 


Quarts. 


Quarts. 
3, 894 
1, 166 
1, 996 
6, 226 


242, 997 
42, 021 
45, 320 

223, 522 










2 
41 




. - - _ - - _ - _ - 


3 


6 


7 


6, 806 


-20^645 


13, 597 


64 


:6 


13, 28^ 


553,860 



STATISTIGAL DIVISION. 

The statistical division of the departineiit, with a working force quite 
too small for the broad field which it is designed to occupy, has con- 
timied during the past year its plan of crop reporting which was inaug- 
urated early in the history of the department. 

It has also collated current records of official boards, commercial 
organizations, and voluntary assooiations which hold relationship with 
agriculture, or with the distribution and sale of its products. As here- 
tofore, it has attempted to supply the public demand for such informa- 
tion in systematic form, through published reports; the commeroial and 
agricultural press; and in response to requests of departments, boards, 
societies, and individual publicists. 

This is a work of constantly enlarging importance, in a field that is 
continental, with population rapidly increasing and production swelling 
in still higher ratio. It i^ a work demanded by the producer who would 
know where to find the best markets and highest prices j by the con- 
sumer who would seek abundance at a cost within his means, and with- 
out extortionate exactions of tlie carrier and the middlemen; and by 
the legitimate dealer who seeks protection, as does the farmer, against 
the piratical course of the reckless speculator. It becomes a necessity — 
au imperative daty, when opportune falsehood is able in a single day to 
wrench millions from the grasp of producers — that the government 
should forewarn and forearm the multitudes which represent its founda- 
tion industry. 



REPOET OF THE COMMISSIONER OF AGRICULTURE, 15 



This protection the statistical division of the department, if properly 
equipped and administered, can effectually accord. 

To command public confidence and respect, to accomplish results 
commensurate in any good degree with the importance of the work to be 
done, enlarged means and facilities are an imperative necessity. The 
provision hitherto made for this branch of the department service has 
exceeded that accorded by a State legislature to its board of agriculture 
for a similar, though more limited purpose, yet the difference bears no 
proportion to the relative breadth of territory occupied. The record of 
current production and of the meteorological and economic fluctuations 
which constantly modify it throughout thirty-eight States and ten Ter- 
ritories, is of sufficient importance to call for ample means and unremit- 
ting endeavor. 

The time has arrived when the crop-reporting system should be made 
more thorough and accurate and its results should be communicated to 
the public at the earliest possible moment. A synopsis of such results, 
furnished to the press by telegraph, should command general publica- 
tion throughout the country in advance of the full printed report for- 
warded by mail. The co-operation of statistical authorities of States 
tending to uniformity, and inspiring increased imblic conndence, may 
be a possible consummation, as it is one greatly to be desired if practi- 
cable. 

In several States this service, modeled upon the plan of the depart- 
ment, through manifest and profitable efftciency, has gained a strong 
local hold upon the confidence and regard of farmers and legislators. 

While this system has thus been adopted in several States, and is 
already in oi>eration in some European countries, its methods may possi- 
bly be improved, and its work may certainly berendered more thorough 
by fuller information, and ampler elaboration and test of accuracy, thus 
leading to more uniformly reliable results. Its voluntary work, by 
thousands of public spirited farmers,^ should receive all iiractieable con- 
sideration and acknowledgment^ and no reasonable expense should be 
spared to complete requisite data, and facilitate consolidation and em- 
bodiment in accurate results. 

The marketing of surplus production in Europe, which is yearly 
assuming increased importance', makes it necessary to obtain prompt 
and trustworthy information of current crop reports of the world, and 
especially Of European countries. 

This department has already done something in this direction, yet 
more remains to be done in obtaining systematically and frequently the 
condition of foreign crops and results of foreign harvests. 

While the changing area in special crops, their .current condition in 
the growing season, and their harvest outcome hold prominent place, 
the whole field of statistical investigation in scientiflo and practical 
agriculture may be explored. 

The relations of labor to proprietorship and production, the prices of 
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toB#;^ aM prodm^ the peeoHar^apta^ion o^^ industries to ic^itieSj^ 
the of 4eYel0piiient of ^^^1^^ industries^ aiid indeed^ 

the collection and co-ordination of all facife represenfetg the status^r 
the j^ro^ss^f agriculture come: piHjperty th« provlltce of this 

branch of the departmeat reserve. 

' : : i/[ . FOEBSTBT. ^_ . - _ , - - V- ; : 

The vast and increasing importance of the subject of forestey has led 
to the establishment of a distinct di^siott in the department, to be ex- 
clusively devoid to such investigafions of the subject as will tend to 
the fullest development of the resources ^0 in tiiat respect; 

the discovery of the best methods of management, and the preservation 
of our wasting forests, and the maintenance, in all its bearings, of the 
universal Mterest involved i^ 

V In fartherance of this design agent/ of l^e department now on a 
visit to different countries of Europe for the purpose of investigating 
the organizationj working, and previous condition of experimental- for- 
est stations, schools of forestry, priyate tree-planting, and the aid af- 
forded by governments to the business of forestry, 

AETBSIAN WELLS. 

By an act of Congress approved June 16, 1880, it was provided :. 

That with a view to the reclamation of the aild and waste lands lying in oertairi 
Western States and Territoriesj the Commissioner of Agriculture is hereby authorized 
to contract for the sinking of two artesian wells on the plains 6ast of the Rocky Mount- 
ains ; Said wells are to be sunk at such places as the Commissioner of Agriculture 
shall designate. * * * The sum of $20,000 is hereby appropriated to carry out the 
objects of this provision^ the same to be disbursed under such rules and regulations 
as the Commissioner of Agriculture shall prescril^. - 

C Acting under this provision my predecessor in office proceeded to 
make an examination of the arid countrjr lying on the eastern slope of 
lihe Eocky Mountains in GoloradOj teal well the 

arid plain a few miles from the Arkansas Eiver, adjoining the military 
i^servation of ^Port Ijy^^ - 

On my accession to office an examination showed that on June 30 this 
well had been bored to the depth of 450 feet, at an expense of $1S^53M. 

an appropriation oi 

110,000 was tnader^ ^*]^ i^amation of the arid and waste lands 
lying in certain W 

Eeali2ang that the success pf the wettat^ !^^ not commen- 

surate with its cost, and believing that the contimiaBLce of the work 
would absorb the additional apim>priation, without practieal result, I 
concluded to have an inteIHgent sciimtifl raade of the country 

to be benefited,^ an3 ^ exam the weE at Fcfft I^oiL 

After confference Mth Prot X of the United SM:es 

G^eolo^eal Siflcveyj I appointed Prpf. G. A.^^ W^ Profc Samuel 
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Aughey, both eminent geologists, with instructions to visit the well at 
Fort Lyon, and to explore the eastern slope of the Eocky Mountains with 
a view to determine proper sites for the location of wells in futnrej 
should such be the pleasure of Congress. 

Hon. Horace Beach, of Wisconsin, a gentleman of large experience 
in sinking wells, was subsequently added to the commission. These 
gentlemen took the field in the latter part of August and pr<Ksecnted 
their labors as long as the season would allow. A preliminary report 
of this commission accompanies this (Appendix A). 

Acting upon the ioformation contaiued in the report of these gentle- 
men, that the well was not located in a section of country geologically 
promising success, I have suspended work upon it for the present. 

AOEIOULTURE OP THE PACIFIO SLOPE. 

By act of Congress approved March 3, 1881, an appropriation was 
made of $5,000, to enable the Oommissioner of Agriculture to pro- 
cure and publish data touching the agiicultui'al needs of that portion 
of fee United States lym 

To baary out this pro\^^^ W. Hilgard, of the 

State Agricultural College of California, Hon. Eobert W. Furnas, of 
Nebraska, and Hon. T. C. Jones, of Ohio, commissioners, with instruc- 
tions to iuTCStigate and report upon the cultivation of the grape on the 
Pacific coast, and especially the inducements offered by the soil and 
climate of Kew Mexico for vine culture in reference to supplying the 
market with valuable grapes, wines, and raisins ^ to report upon the 
animal industries of that section, and to examine and report upon the 
agricultural methods prevailing, and the general management of land 
for horticultural as well as agricultural purposes. 

This commission took the field in the latter part of August, and I 
shall have the pleasure of laying their report before Congress early in 
January. 

EXAMINATION OF V^rOOLS AND ANIMAL FIBEES. 

The work of examination of wools during the past year has been al- 
most exclusively devoted to the continuation of the measurement of the 
1 fineness of the fibers, and the mathematical calcurations necessary to the 
presentation of the results in such form that they may be readily under- 
stood by all interested in the woolen indM^ in every part of the 
world, whether they be producers, dealers, or manufacturers. 

It is difficult, by a written description, to make one, unacquainted with 
the methods necessarily involved in the accurate execution of this work, 
comprehend the amount of tedious and patient labor required, but an 
approximate idea of it may be obtained from the fact that it has been 
necessary to make with the microscope at least 75,000 individual meas- 
urements of fibers, the immediate results of which, to secure the accuracy 
desiced, were of necessity relative, so that each one had to be reduced 
2 
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by calcxilaMoB to the absolute standard. We have thus measured in 
all about 600 samples of wool of different qualities^ making altogether 
abont2,100. . 

An interesting feature of our work is found in the fact that through the 
courtesy of Mr. William G. Markham, secretary of the National Associa- 
tion of Wool Growers, we have been able to make measurements of wools 
■ from Germany, graded by one of high authority on the subject of the 
German system of classificatiouj so that we are able to present authori- 
tative figures for the comx>arisoii of the fineness of our own wools with 
fche celebrated products of the old world. 

In this comparison we find thatmanyx)f our manulacturers are atfault, 
when they complain that it is impossible to obtain in this country wools 
of the fineness required in the best work. It enables us to confidently 
affirm that it is possible to produce in the United States as fine wools 
as can be produced in any other part of the world ; and furtherj tliat the 
fineness of the products of the Saxony and Spanish merinos have not 
deteriorated since their introduction tathis countryj wherever the main- 
tenance of this quality has been kept in view by the breeders. 

Examination of the felting properties of the wools has not yet been 
begun, because our time has thus far been fully occupied witii the work 
connected with the measurements of fineness, and of the tensile strength 
and of some of the mechanical difficulties involved, requiring the con- 
struction of special apparatus, both to facilitate and hasten the opera- 
tSons, a« well as to insure perfect accuracy in the results. 

This apparatus: is naw in course of construction, and will in ar very 
short time be put into actual operation. It is expected that tins branch 
of our investigation will give exceptionally interesttug data^ upon 
which to base estimates of the commercial and manufacturing value of 
the woals brought to our markets. In the measurements of the tensile 
strength, ductility, and elasticity more progress has been made. 

A large number of samples have been prepared for e:xamination of the 
minute structure of the fiber, a& modified by the breed and the coaiditions 
to which the animals producing the fiber may have been subject. The 
limited observations that we have made in this direction indicate that 
it will prove an important field of inqiiiry^ and that the results that are 
possible may have a bearing upon the determinations of the pimty o! 
any given breed under consideration. 

^ Our report upon this inquiry will be^ accompanied by drawings, illus- 
trating the i^eculiarities to which we refer. A large amount of labor is 
still necessary for the completion of the investigation as contemplated by 
the aet of Congress <xrd«riQg it. Th0 work is being pushed forward 
with ail due diligence and rapidity, and it is hoped that provision will 
not only be made for its entire completion, but that we may be enabled 
to extend our researches to wools of other sections of the country, and 
produced under different conditions of breediag, feeding, management^ 
9nd ciimate* : a 
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I would suggest that an examination of cotton fiberSy produced under 
different conditions of variety, culture, soil, and climatej should be un- 
dertaken and prosecuted in a similar mannerj and there can be no 
doubt that, if the suggestion be adopted, the results obtained will be of 
quite as great value to the cotton industry as those we have already 
obtained are to the woolen industry. 

The results of the proposed examination of cottons would make ad- 
ditions of an entirMy new character to the literature of the fiber, for we 
know of no investigations looking to the determination of the tensile 
strength, at least. And there is just now a very favorable opportunity 
for securing the material for examination in the International Cotton 
Exposition being held in Atlanta, Ga., where samples from all parts of 
the world wilTbe obtainable. 

aEAPB GTJLTUEE AND WINE-MAKING 

During the past year there has been in course of preparation a report 
upon the culture of the vine, and the manufacture of wine in Europe, 
having for its object an exposition of the more important principles upon 
which this great industry is based, and upon which success in its prose- 
cution depends. \ 

The work is governed by the idea, that for wine-making in this country 
it is better for those desiring to enter upon this branch of agricultural 
industry to begin with inexpensive methods and arrangements, to pro- 
duce large crops of wines of medium quality, which may be early sent 
to market and sold at low prices, and thus made to yield quick and 
profitable returns, rather than from the first to attempt to produce wines 
of high grade to rival those of the more celebrated qualities of the old 
world. The latter is believed, with our new vineyards, comparatively 
new varieties, and general want of knowledge and experience on the sub- 
ject, to be practically impossible, and that it may therefore be accepted 
as a general rule that it is better to devote all possible energy to the 
production of good, healthy table wines for the present, and wait for the 
larger experience this will afford and the accession of new varieties to 
lead to the production of wines of higher gTades. 

With this end in view it has been the endeavor in the preparation oi 
this report to present those principles of vineyard and cellar manage- 
ment, as may be applied, with the greatest measure of economy and the 
greatest probability of yielding profitable results. It is hoped that this 
report will be completed and ready for publication early in February 
next. . .. - ' 

MANTJFACTUEE OF SUG-AB FROM SOEaHUH. 

Gongress at its last session appropriated the sum of $25^000 for ex- 
penses of machinery and apparatuSj labor, &c.j to continue experiments 
in the manufacture of sugar from sorghum and other sugar-prodacing 
plants^ the appropriation to be made immediately available, >Iy pred- 
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ecessGr had purchased the macMnery and other apparatuB, appointed 
seTerai additional cheimsts, and made contracts w^^ parties residing 
near the city to raise the sorghum can6 for experiment. Upon assum- 
ing the duties of the office I found growing 135 acres of sorghuHi cane, 
<X)nsisting of 52 varieties. One of the farms on which tttis cane had 
been planted was within the city limits^ the other two were located some 
distance heybnd the boundary. Having engaged the services of an 
expert in sugar-making, who had been highly recommended for the posi- 
tion, operations were commenced at the mill on September 26, and con- 
tinued with slight interruptions until tiie latter part of October, at which 
time the supply of cane became exhausted; Forty-two acres of the 135 
planted in sorghum were overtaken by the frost before sjifficiently ripe 
for use, and the crop was so badly damaged as to be regarded as unfit 
for experiment. 

The following condensed statement gives the results of the operations 
for the season: 

Statement showing amount of sorghum cane raised, amount manufactured into sugar and 
airuj^y and to cost of raising mdmanufactmin'g. 



Acres of cane passed through crushing--inill . . . ^ - 93. 5 

Yield of oanejjper acre in pounds 4, 903 

Pounds of cane crushed .U ... ^ . ^ 458, 444 

Oanons of juice obtatnedjaffcer defecation — — ^.>.., 26, 794 

Pounds of sirup obtained ...... ...... 34,985 

Gallons of sirup obtained, 2,977 

Founds of sugar obtained,-.-,..-,.. -..-.....-w..... 165 

The expenses of raising the cane were as foUows: 

Rentof laiid..- $1,854 00 

Labor and superintendenee ... ........................ 3^ 474 22 

Tools and implements 547 ^3 
Hire of teams and hauling cane to mill.* 914 jq 



Total.— ....... ...... ...... 6,589 45 

Expense of converting the cane raised into sirup and sugar : 

Paid for labor and running mill . - « ^ i |1 ^ 342 \ \ 

Coal and wood--..-. 325 49 



Total-... 1,667 59 



Of the sirup made there has been sold 2328 gallons, at 33 cents per 
gallon, and the money covered into the G&easury. 

TEA OULTXIEE, 

At the last session of Congress an item was included in the agricult- 
ural appropriation bill providing 110,000 for experiments in connection 
with the culture and manufacture of tea< 

On entering upon the duties of my office as Gommissioner, I insti- 
tuted a careful examination of the condition of this enterxuise both 
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financially and economically. Tiie disposition of tlie appropriation I 
fonnd to be as follows: 

Siir^eyi|ig./.... ../.^^ $225 00 

J^nmitur6,..-„.----.^.-,..-..,-...-w--...-,..^ 116 00 

Iron safe. - 365 00 

Wagon and harness 252 00 

Salaries, lalbor, and expense accounts. 3,377 11 

Total 4,335 11 



In order to ascertain the precise condition and value of tlie experiment 
being carried on in South Carolina, I directed, on July 9, Mr. William 
Saunders, the horticulturist of the department, to proceed to Summer- 
ville and to examine the premises and report upon the work. His state- 
ment, which will be found in full in Appendix B, sets forth that the 200 
acres of land selected for the experiment are most of them covered with 
a heavy forest growth, the soil being "poor, hungry sand," of a charac- 
ter '^to support only the scaotiest kuid of vegetation." Of this, about 
15 acres had been cleared and was under a primitive cultivation. On 
these acres operations were commenced in January last; a space was 
prepared for sowing the tea seed, and preparation was made for covct- 
ing the plants, which when young suffer severely on being exposed to 
the sun. The plants were growing well and constituted the entire tea 
crop of the farm. Mr. Saunders reported that " with regard to the future 
prospects of the enterprise, if continued in the line of the present scheme 
and under the present system, it may be said that there is not much room 
for encouragement." The poverty of the soil and the character of the 
climate j in which frosts sometimes occur, seem to be unfavorable to the 
production of strong, highly -flavored teas, as had already been proved 
by an experiment in Mcintosh, Ga. 

As to the fntnremanagementof tlie tea farm [says Mr. Saunders], following the con- 
viction thdt no experiment wldch can "be made in the cniture of tea at tliis place win 
warrant a continuation of the undertaking, it may he suggested that expenses be cut 
down to the lowest figures admissible j that all operations of clearing the ground of 
stumps and trees be stopped at once; that until further notice the mule team be em- 
ployed in deep plowing, harrowing, and putting in thorough condition for planting 
about 6 acres of the best portion of the cleared land, which can be used for the forma- 
tion of a nursery of tea plants if desired ; that the expensive superintendence be modi- 
fied, so that $300 per month will not be paid for the management of |60 worth of labor 
during the same period of time, as at present, and that all labor cease, except so much 
as may be found necessary to look after the young plants. 

Acting on this advice, I have disposed of all the animals except one 
horse; have removed a large portion of the outfit to Washington, and 
have employed one person, whose duty it is to look after the growing 
plants, of which a few thousand have been distributed by the depart- 
ment. In Concluding his report, Mr. Saunders says: 

In a general way it may be stated that since July 1, 1880, $15,000 have been appro- 
priated by Congress for the encouragement of tea culture. So far as is visible to the 
ordinary observer, the only practical, palpable result of expenditures from this fond 
is what is to be found and what has been don© on this farm. 
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OONTAaiQUS DISEASES OF DOMESTIOATEB ANIMALS. 

On assuming control ot the Department of Agriculture I found that 
my predecessor had provided for a continuation of the investigation of 
contagious diseases of domesticated animals by assigning to duty those 
previously employed and the appointment of an additional number of 
veterinary surgeons. This additional force seems to have been made 
necessary by the increased duties imposed by Congress in making an 
appropriation for the purpose of determining the extent to which the 
disease known as contagious pleuro-pneumonia exists in the States 
heretofore reported as infected with the malady. Agents for this pur- 
pose had been appoiated in the following-named States : ISTew York, 
Kew Jersey, PennsylYania, and Maryland. Two surgeons had been 
appointed in OSTew Jersey, one of whom had been directed to make 
examinataons also in Delaware. 

The agent in Maryland had been directed to extend his investigations 
into the District of Columbia, and such counties on the eastern border 
of Virginia as he might be able to visit. As these agents were engaged 
in an active proseeution of the investigation, it was thought best to 
continue them, until the work was completed, or at^^least until satisfac- 
tory evidence was obtained as to the prevalence or non-existence of 
this destructi ve disease in the territory abovje named. 

ITotwitiistanding the many disadvantages under which these agents 
have labored, being without either State or governmental authority for 
makiiig inspections, their reports indicate the existence of contagious 
pleuro-pneumonia among cattle in the above-named States and in the 
District of Columbia. ^Vhile but comparatively few acute cases of the 
disease w^e discovered, many chrome cases and numbers of infected 
stables, premises, &c., were found ia a majority of the localities visited. 

The reports of these veterinary surgeons will be submitted in detail 
hereafter. 

Li addition to farther experiments for the purpose of more accurately 
determining the nature of the diseases known as swine plague and fowl 
cholera, Dr. D.E.Salman had been instructed to institute and carry out 
as thorough an inquiry as possible into the nature and peculiar chanic- 
teristics of the fatal disease amon g cattle known as Spanish fever. This 
inquiry was regarded as necessary for the purpose of more definitely 
determining the nature of the virus or infecting principle of the disease 
—the part of the body in which this virus multiplies, and the manner 
in which it is excreted and conveyed to healthy animals. 

To properly understand this disease it would seem necessary to know 
how an animal, apparently healthy, can be the means of so widely dis- 
seminating so fatal a malady, and^ why those axjtually aiSfected with it 
in its most destructive type are unable to transmit it to other animals. 

Another equally important point to be determined is, as to how the 
virus of this disease can become acclimated and resist a tempei*ature 
much lower than was formeriy possible, and to what extent this accH- 
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mation may continue, and consequeiitly what danger there may be of 
the Sroi'thern States becoming permanently infected in the future. 
These points once clearly and definitely established, much more effective 
measures for the prevention of the disease may be devised than are now 
possible. 

The past season has been rather an unfavorable one for the success- 
ful prosecution of this investigation, owing to the fact that the disease 
has prevailed to a much less extent than in former years. Dr, Salmon 
has, however, made some important discoveries in regard to the trans- 
mission of the malady, having already successfully inoculated several 
He is s till engaged on this branch of his work, and as soon as the results 
of his experiments are more definitely determined, a detailed report of 
his investigation will be transmitted for the consideration of Congress. 

Dr. B. J. Detmers was instructed to continue his experiments with 
the disease known as swine plaguej with special reference to ascertain- 
ing what agents seem to offer the best results when used as prophy- 
lactics. He was advised to put to a practical test, on a large scale^ the 
subjects selected for experiment. By studying the disease in large 
herds, and watching closely the effects of the agents used, it was thought 
that a cheap, simple, and efficient preventive of this destructive disease 
might be discovered and a lasting benefit thus conferred on the farming 
community and the nation generally. A full report of the results of 
his experiments will be submitted hereafter. 

In addition to the above-named diseases, which require still further 
experiments to definitely determine all their peculiar characteristics, 
there are many other destructive contagious maladies which, as yet, 
have received no consideration at the hands of this department. 

The most important, because the most fatal and destructive, of these 
diseases is that of anthrax or charbon. Many classes of our domesti- 
cated animals are subject to this disease, and perhaps the annual losses 
from this malady are heavier tliaii from any other single disease now 
prevalent among our farm animals. While the investigations referred 
to were going on in this country, Dr. Lyman, a veterinary surgeon who 
had been employed for that purpose^ was pursuing his investigations 
in EiigWnd with regard to the alleged existence of pieuro-pneumonia 
and foot and mouth disease among cattle landed in that country from 
the United States. He was accompanied by Professor Whitney^ the 
accomplished microscoxnst, and the results of his scientific inquiry and 
of his conferences with the privy council are interesting and valuable. 
He was instmcted by my predecessor to continue the investigations 
undertaken by the department in England the previous year. In an 
interview with the privy council Dr. Lyman requested that an examina- 
tion of portions of diseased lungs taken from the cattle condemned last 
year might be made by the veterinary surgeon of the council and him- 
self uriitedly, at the sanie time assuring them that no pieuro-pneumonia 
hawi bem found West, and that this had employed compe- 
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tent officers to inspect all suspected districts along the Atlantic coast. 
As tlie result ot^ tlie esainination, the British veterinary surgeon, Di". 
Brown, expi^ssed the opinion that there need be no occasion for alarm 
in the future with regard to (X)ndemning cattle, and that ^^if the United 
States was entirely free from pleuro-pneumonia no condemnations would 
be made upon lungs presenting theitppearances only of those that were 
condemned last year." It appears tiiat out of 32,000 animals imported 
into English parts, outside of Liverpool, in six months ending June 25, 
1881, only 35 had been condemiied even under the suspicion of having 
contagious pleuro-pneumoma. And Dr. Lyman remarlis that— 

Aj3 a resnlt of my oonferenoe with the authorities of Great Britain npon this subject, 
I thiBk ii may safely be stated that the impressions which they held regarding the 
health, in this respect, of our western herds, have been materially changed, and that 
lungs, having a certain appearance, heretofore condemned aa being of contagions 
plenxo-pneumonia, not be so considered in the 

Between January 1 and May 31j 1881^ large numbers of American 
cattlelanding at London, Liverpool^ and Glasgow were considered as 
having foot-and-moutfa. disease.^^ Careful investigation shows that the 
disease, if it existed, was caused by infection communicated to the cat- 
tle after they were shipped fix>m American ports, and is to be attribu- 
ted to exposure to the virus imported into England &om Prance, and 
spread abroad from Deptford market, where it was first discovered. It 
is considered possible that the disease may be imparted to American 
cattle by the use of the head-ropes, which are often taken from diseased 
EuropeSn animals and used on board American vessels employed in the 
cattle tKidCy and also by taking on board these vessels articles for ship- 
ment from whaives where diseased cattle have been landed. If this 
theory is true, legislation will be reqtiired to remedy the evil. Dr. Ly- 
man reports that during his stay in Great Britain no diseased hogs 
were landed from the United States. He quotes from the report of the 
veterinary department of the privy council for the year 1879 a statement 
showing that out of 279 poriiotts of swine flesh taken from American 
hogs that had been condemned and slaughtered on account of swine 
fever, only three were found to contain living trichinse. The British 
report, after giving as a reason why the direct importation of American 
pork was not prohibited, that "such a measure would have damaged 
the trade without producing any satisfaotory results,'^ continues : " Be- 
sides, trichinosis among swine is known to exist in Germany, and it 
probably exists in other exporting countries, so that nothing short of 
prohibition of swine flesh in all forms from all foreign sources would 
habve been effectual.^ " In view of the recent total embargo placed by 
some of the foreign governments upon the imports of our hog products 
on account of the alleged existence in them of trichinae,^ it is recom- 
mended that measures be taken to ascertain more deflnitely what per- 
centage of American hogs are thus diseased, the geographical distribu- 
tion of the disease in this country, and aU other information which may 
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aid in devisfeig such means as shall decrease to a minimum their exist- 
ence in American pork products. 

With regard to the tmnsportation of cattle to the Euro^pean markets, 
ram happy to say that American cattle, shipped from American ports, 
" arrive at their destination with fewer bruises and in better condition 
generally than do those fix)m some of the neighboring European ports." 

The losses of cattle on ship-board from January 1 to September 30, 
1880, exceeded 6 per cent. In the Gorresponding months of 1881 the 
tosses were about 2^ per cent 

StJG^E FROM BEETS. 

Fuder the act of Congress appropriating $10,000 "for the continua- 
tion of experiments in connectibh with the manufacture of sugar from 
beets, and for the cultivation of Mets for that purpose," my prede<3essor 
contracted for improved English and French implements for cultivating 
the beetj which were to be loaned to the Delaware Beet Sugar Company, 
at Wilmington, DeL I have carried out the agreement made by him, 
and in addition thereto have contracted for a large quantity of selected 
seed of the sugar beet for distribution to those persons who shall agree 
to gprow the beet fo 

raSBUBSlKa OFFIOE. 

The following table exhibits in a condensed form the appropriations 
made by Congress for this department, the disbursements and unex- 
pended balance for the fiscal year ending June 30, 1881: 



Object i(f appropriatioiL 



Amount 
appropriated. 



Amonnt dia- 
bursed. 



AmoBnt Tin- 
erpended. 



Salaries ...«......<...........«.•...••..-.-.....•— — 

0 on ^tin g statist! OS ............... • 

Pxirdiaseof seeds..,-..,— - 

lS:peiim©ntai garden.....—,-.*.-.--—.-.---------.——,—. 

Museum and herbartum — 

lEurnita^ire, oiases, an repairs ............•.... — — 

Xibrai^--... - .—.—--- — rf-- — .. — .--.-.—-....— 

Laboratory 

Oontlngent expenses , ..,......—.. ... . - . . . . - — 

Postage. — — — . 

Improvement of grounds . - -n 

Printing and binding ..... - — . - - - - - — 

!Report on forestry . — . . — . . . . . . ...-.---—-. — 

Investigating the Mstory and babits of insects . 

Inv^stigat^g the diseases of swine, &o.-— .—./••.. — ... 

Examinations of wools and animal fibers. . .... — 

Machinery, &c., forexperiments in themanufaoture of sugar. 

Data respectJiig the needs of arid regions.- .....i.... . 

BeckiuaHon of arid and waste lands ...... — — -—-.. ^ 



9, 
80, 
7, 
1, 

G, 
1, 
4, 
9, 
4, 
5, 

11, 
3, 
4, 

10, 
4, 
7, 



185 22 

985 60 
000 00 
600 00 
000 00 
000 00 

000 ap 

000 00 
745 49 
000 00 
000 00 
000 00 
762 51 
997 31 
OOO 00 
000 00 
500 00 



$14 78 
14 40 



254 51 



1, 237 49 
2 69 



18, 353 55 



1, 646 45 



Very respectfully , 



GEO. B. LOEING, 
Commissioner of Agricultttre. 



JIPPENDIX 



' ~ ." . A- - -- - . " — . " 

Hon. Geo. B. LoRiNG, 

. Corim^iasioner of Agrimlture: 

Sir: In accordance witli yoor verlral request, we here witlL submit to you, in ad- 
vance of our final report upon the general' subject of locatfag artesian wells upon the 
ari^ plains of tlie West, a brief report upon the experinaental well which is now being 
bored near Fort Lyon, Colo. , under the auspices of the Agricultural Department. 

At the time of our visit them, September 1, of the present year, the boring had 
reached a depth of 658 feet, and the work was still in progress. No water was flowing 
from the bottom of the boring then, but the superintendent in charge of the work re- 
ported to Its a constant flow of water at the surface, and as coming from a point in the 
boring 430 feet beneath, at the rate of 3 gallons per hour* This amount too small 
to be regarded as of any practical importance, and the boring may, therefore, be re- 
garded as thus far an unsuocesBful one. 

After a somewhat careful investigation of the geology of that vicinity, we reached 
the concliision that even if the boring were to be continued until the granitic or un- 
stratified rocks aa?© reached (which would probably be within less than 1,000 feet be- 
neath the lowest point wMctthe drill iiadreacii^d at the time of pur visit), it^ia very 
probable that a plentiful supply of water will not be obi}ained then. Our reasons for 
this opinion are explained in the foUowing-rexn 

In our final report we shall discuss tlie dipsvof, the strata within the region wliich 
we examined during the past ^mmer,- togetner with their lithologicarcharaoteristips, 
as those questions are fdund to hear updn the probabilities or otherwise of obtaining 
water by means of artesian borings. Anticipating briefly a portion of thj^ discussion^ 
we may rernatk, that while pursuing our investigationfiin'the sralley of Aiiansaa River, 
in which valley the boring in question has been located, we ascertained to our satia- 
factibn that from a short distance east of the toym of Pueblo tP the eastern houndary 
of Colarado tEat river runs upon a gentle anticlinal axis ; that' is, while the surface of 
the region adjacent to the river valley slopes towards the river upon both sides, the 
strata which underlie the surface dip away fcom the river l)oth northward and south- 
ward. There is also a general eastwardly ^ip of the same strata, which we asoer- 
tjdned to coincide almost exactly with the slope of the stream, whioi slope is esti- 
mated at some si^ oT eight feet to the mile, hut the dip^of the strata is not quite so 
nnift>rm as the slope of, th^e stream; that' is, there are very gentle ani broad undu- 
lations of the strata, which bring,^or example, certain readily recognizable layers a 
little above the level of the stream at some places, and at others passing them a' little 
beneath it. 

Kow, we find that the boring near, Fort Lyon hap been located upon one of those 
gentle riseaof the strata, wMch has brought to view in the banks of .the r}.ver there 
the certain layers referred to, which, in their extension, are beneath the level of the 
river above that locality, and which also pass beneath the levei of the river a few 
miles below it. According to these determinations, there is a slight dip of the strata 
in all direction a away from the neighborhood in which the boring is located of which 
dips the whole series of stratified rocks, the deeper as Well as those which are visihi*, 
which underlie that locality, doubtless partake. 

Applying the #ell-known theory of artesian wells. to the condition of the strata ip 
the neighborhood of Fort Lyon, as we have explained it, an imfavorable result may 
be reasonably expected from the boring now beiiig prosecuted there. 

If that region were a humid instead of an arid one, and the earth there was satu- 
rated with water, as it is in humid regions, it is believed that the unfavorable dips of 
the strata which have been referred to are so sHght that a fair supply of water might 
possibly rise to the surface in the boring near Fort Lyons by means of the general 
favorable dip to the eastward, which all the strata have been shown to have in the 
region of the Arkansas Valley. But it is believed that in so dry a region borings are 
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likely to iprove really successful only in the most favorable localities as to dip and 
character of strata. 

We asGertained that the boring near Fort Lyon had been begun upon the Colorado 
or middle group of Cretaceous strata near its base, the valley there being excavated 
out of the upper portion. The drill had passed through the remainder of this group j 
then through the Dafcota or lower ^oup of the Cretaceous series; then through the 
Jurassic serieBj and into t^e Triassic. 

In consequence of the destruction or di8ari*!angem6nt of a large portion of the core 
which had been brought out of the boring by means of the diamond drill before our 
arrival, we were not able to study fully the fine section of the strata which had been 
pierced by the driU which that core would have presented if it had been careiully 
preserved. 

examination of the portions of the core that were preserved in connection with 
the statements furnished us by the superintendent in chajge of the work, we assigned 
to each group of strata that had been pierced by the drill the thickness expressed by 
the following figures : 

Feet 

1. ' Colorado group, Gretaoeoua^^.. — . — 100 

2. Dakota group, Cretaceous ........................... ^ . 300 

3* Jurasj9R.o ^ • • ■ « • «• • 

4, Triassio ---- — 28 

The drill had passed into the Triassio group of strata only about 28 feet, and it is 
known that much more of that group yet remains to be pierced. The foregoing^^meas- 
urenmnts indicate that the several gioups of strata, which have been passed through by 
the drill, are considerably thinner than they are where they are upturned against the 
base of the Eocky Mountains, about 160 miles to the westward* This fact indicates 
. that aU the groups of strata beneath that porfcion of the great pl^ns will be found to 
grow thinner to the eastward from the mountains ; and that therefore the whole aeries 
of stratified rooks which exist there may be pierced by boring a considerable distance 
out upon the plains at a much less depth than they would be nearer the mountains 
where the aggregate thickness of those strata, as seen, where they are upturned 
a^nst the mountains, is very great. 

We infer from this also that the 'Triassio group in which the drill is now working in 
the boring, near Fort Lyon, is there probably not more than 1,000 feet thick, and 
that it may be considerably less. 

At the base of the mountains the Triassio strata rest directly upon the granitic or 
non-8trati:di€Mi rocks, and they probably do the same beneath Fort Lyon. If so, the 
base of the Triassio and of the whole Seri%>s of stratified rocks which exist there will 
be reached by not exceeding 1,000 feet more of boring. We also think it is bar^y 
po^ble that water may rise to the surface'* in that boring, when the base of all the 
stratified rocks there is reached by the drill^ but, as before explained, we ?beli6ve such 
a result to be very doubtfuli 

We are clearly of the opinion that in any case it will be useless to continue the 
boring iaito the non-stratified rocks. 

Since you have expressed a wish that we should be explicit in the expression of our 
views upon tMs subject, we may add that believing the conditions of the strata which 
, underlie the surface in the vicinity of Fort Lyon to be unfavorable to success in ob- 
' taining a satisfactory flow of water from the boring now in progress there, a permanent 
diseontinuaaice of the work at any time would be Justifiable. 

As geoJtogists, however, we would much prefer to have the work continued and the 
core of the drill carefally preserved until the non-sticatified rocks are reached. We 
also beg to improve this and every opportuni^ to recommend the use of the eore-drill 
in all future borings that may be ma^e under your direction, because the preserved 
core of such borings will give us a knowledge of tlie geological structure beneath the 
surface of the great plains that can be obtained in no other way. 

We have constantljr declined any communication or correspondence with any and 
all persons interested in well-boring machinery of any kind, and we make the above 
recommendation wholly in the interests of geological science. 
Very respectfully submitted. 

a A. WHITE, 
SAMUEL AUGHaEY, 
Commissioners for locating Artesian Wells ujpon Arid and Waate Lands, 
Washington, D. C,y Mvmber9f 1881, v 
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Hon. CteOEQE B. LOKLNG^ 

G&mmu3iQner of Agrimltiire : 

Bmt In accordance with your letter of July 9, instraclajQg me to proceed to Snm- 
mervillej SVC, for the purpose of examining and reporting upon the conation and 
pKH^ecii of the ^oyernment tea garden/ investigate as to its agricnltui*al. fi^ 
and general condition^ the property of the government connected with it, the expense 
of eontinuing it upon the present basis, the progress of the onltnre hitherto made, the 
fatnje prt^pects of the entei^rise, and make a thorongh examination of the whole 
matter, r have the honor to submit the following report : 

Leaving Washington on the morning of July 12, I reaehed Charleston on tiie forenoon 
of the 13th, too late for the nxoniing trains to Sninmerville; that station was not 
reached lintil evening. 

Early on the moning of the 14th I proceeded to the f axin and spent this day, as also 
the following day, inspecting the property. 

The land leased by the department consists of 200 acres, most of which is covered 
witli a heavy forest growth which may be cleared and fitted for plowing at an e^mse 
of from $^0 to |iOO per acre, I understood Mr. Jackson (the aupermtendont ) to say 
that the lowest bid he had received for clearing the forest growth was f 80 pOT acre. 

A pportion of the estate, immediately suii'ounding the ruins of the old mansionf Was 
comparatively cleared, soattering stumps and trees only being left. The removal of 
these and nther d^fim naa beesn nearly completed over something Eke 15 acres, all of 
which is nearly ready for the plow; and, indeed, with the exception of 4 or 5 acres, 
has been plowed this spring, and most of it sown with cow-pea, to be turned under 
as a fertilizer; 

The soil is ft poor, hungry sand. Some portions of the tract ndght be classed as a 
poor, sandy loam (as some appearance of loam may be detected in it), but it is of a 
chaa^cter to support only the scantiest Mnd of vegetation. 

;A course of ameliorakve onltnre, including manuring, would be required before 
attempting to procure reasonably satisfaotory crops of even suclj annual maturing 
plants as are usually grown in that climate; but for pennaaaent ligneoua pljuits, such 
as the tea plant, a much more thorongh preparation than that conveyed above would 
"be eis^ntisSly Jiec68saa7,.^including deep plowing and cross-plo^nng, foUdwed In each 
furrow by a deep snbsoiiing, to prepare' a proper physical or xnechianical condition of 
iofl for th^ fip^e ramification of roots. • 

With regard to the progress of tlie work, operations were commenced during Janu- 
ary of this year. Tlie first object was to prepare a space to sow the tea seeds its soon 
as tiiey arrived, and prepare shading material to cover them, as l^ie ybung plaoits 
suffer severely when exposed to the sun. 

The shading here is acoomplished hy using clapboards laM closely togetW upon a 
frame-wbrtefevated al)out 18 IncbBS eSbove the su^aoe of tiie ground. 

The seeds were sown as soon as l^hej arrived, and they have germinated very satis- 
factorily, and will furnish plants for many acres. These are the only tea plants on 
theferm. 

AotrQg under instructions received fix)m the department, the superintendent has 
marked out.a straight road 60 feet in width, which courses through the. center of the 
cleared ground, crossing an old artificial lake, which is iKwdered by ti^ees a^ 
Vegetation, and which possesses a considerable degree of rural beauty. TSie crossing 
over the lake is proposed to be effected by an iron bridge. This is to be sub^ituted 
for the present road, which gracefully follows the curving outline of the lake at about 
30 feet frem the straight road now* in course of fo 

The ruins of the old mansion comprise a large quantity of broken bricks and old 
mortar. This is now being removed and used tor making the alcove-mentioned road. 
The instructions to the superintendent called for the complete clearing out of this old 
material, so that a ground plan of the old house could be secured with a view to 
restoring the building. 

This bri^f description shows the condition of the farm, the generaL character of the 
soil, and the pmgress made in the culture of the t«a ^ 

With regard to the future prospects of the enterprise, if continued In-the line of the 
present scheme and under the present system, it may be said that there is not much 
room for encoura-gement. 

A few remarks relative to tho position of tea ciUture in Anaerica, as at present under- 
stood, may assist us in arriving at an intelligent view of the matter. For the past 
twenty years the department has annually distaibuted a number of tea plants, in vai-y- 
ing qu^tities of from 10,000 to 50,000 plants yearly, the object in view being to intro- 
duce Ihe plant to the nottce of fanners and planteiB, so that they could familiarize 
themselves with its oharaoteristios and its adaptability to climates and localities also, 
that experiments might be made with the leav^ in the preparation of an article for 
doinestio use. 

In maoiy instances this was so satisfectory as to encourage further plantiugs, so that 
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Bmall plantations of one-fonrtti of an acre and upwards in extent were here and 
there to be fonnd. Many of the samples of tea prepared in a domestic way were pro- 
nonuced to be very good, and the department for the past twelve years or more has 
frequently been the recipient of teas which were creditably manufaotured, and other* 
wise considered commendable. In the latter part of the year 1879, Mr. J. Jackson, the 
present superintendent of the tea farm at Summerville, who had been for many years 
engaged in the manufacture of tea in British India, being in the United Spates on a 
pleasure tour, had his attention called to the efibrts of the department in the introduc- 
tion of this industiy ; and looking over the matter he concluded to purchase one of 
the largest of these incipient tea plantations,^ situated in Georgia, for the purpose of 
making esiperiments in the manufacture of t/ca. His first effort at the manufacture 
was made m the spring of last year (1880), and the resu^b was deemed encouraging ; 
samples of his teas were received by the department where they were exhibited and 
tested ; - but while the manufacture and appearance of the teas were commended they 
were pronounced to be deficient in strength. 

During last fail and winter Mr, Jackson gave special attention to the plantiS in the 
way of pruning, manurLng, &c. In consequence, the plants made a most satisfactory 
growth, giving five crops of leaves, which allowed Mr. Jackson a fair opportunity to 
test the cost oi manufacture, which has convinced him that teas may be placed on the 
market at a cost not exceeding twenty-five cents per pound. This crop has also been 
tested by experts, and their opinion again shows that the teas are deficient in strengti.. 

About 20 pounds of this crop was sent to the department, from whence it was dis- 
tributed for testing as samples of American tea* It is therefore etident that the great 
defect of these teas is lack of strength. 

It is an established fact that the strength of teas depends upon the climate where 
the plant is grown. The warmest tea climates produce the strongest teas. 

Teas produced in localities where frosts occur are always pronounced to be weaker 
than teas w|iiGh are produced in localities where the thermometer never reaches to the 
freezing point. This is well understood in all tea-growing countries, and it certainly 
would not be wise to ignore the tact in making experiments in this country. 

The positiigi may be considered as fairly represented as follows : Having every rea- 
son to conclude that the locality near Mcintosh, Ga., is too far north for the produc- 
tion of teas which possess sufficient of strength and pungency to command the best 
prices, or even profitable prices, it is therefore considered proper to try the experiment 
»J Summerville, S. C, which is one and a haif degrees fmther north! 

However unfortunate it may be, it is clearly evident that the tea experiments must 
be made in a more southern latitude. The State of Florida may be looked upon as 
presenting the most favorable conditions, and rf the experiments are to be proceeded 
With, operations should be tranaferred to that State without ^d^ 

I found the j>roperty of the departm^ent, as per abstract furnished me, all well cared 
for. In addition, 1 found a saddierhorse for the superintendent, and several other items 
of recent purchase. 

As to the future management of the tea farm, following the conviction that no 
experiment which can be made in the culture. of tea at this place will warrant a con- 
tinuation of the undertaking, it may be suggested that expenses be cut down to the 
lowest figiire admissible; that all operations of clearing ground of stumps and trees 
be stopped at once,' that, until further notice, a mule team be employed in deep plow- 
ing, hiarrowing, and putting in thorough condition for planting about 6 acres of the 
best portion of the cleared land, which can be used for the formation of a nursery of 
tea plants, if desired ; that the expensive superintendence be modified so that |300 per 
month Will not be paid for the management of $60 worth of labor during the same period 
of time, as at present, and that all labor cease, except so muioh as may be found neces- 
sary to look after the young plants. 

In the matter of finance, the accounts in the office of the diabursing clerk of the 
department can be referred to at any time &r details. 

In a general way, it may be stated that since July 1, 1880, |15,000 have been appro- 
priated by Congress for encouragement of tea. culture. So far as is visible to the ordi- 
nary observer, the only practical, palpable result of expenditures from this fund is 
what is to be found and what has been done on this farm. The only building on the 
property is a small shed-looking house, which is used as an office. There ia no stable 
conveniences; the mides and the horse are kept in a rented stable at Summerville, 
_ about 3 milGs from the farm. 

Very respectfully, your obedient servant, 

WILLIAM SAUNDERS, 
Bu^mntendent of Qarden3y^G, 

Washingtok, D. G., tTw?^ 
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CONTAOIOUS PLEUEO-PISWMONIA ANI> rOGT-Aifb-MOUTH DISEASE, 



Hon. Geo. B. LoBiKGj 

Commissioner of Agriculture : 
Sir r Congress^ at its last seesion, appropriated tlie sum of $15,000 for tlie purpose of 
eaabliiig the Pepartmeiit of Agriculture to ascertain, as accurately as possible/ all 
facts in relation to the existence of contagions plenro-pneumonia among cattle in the 
Unlbe'd States^ For this purpose there were appointed, in March last, several yeteri- 
narlans of experience with this disease, who were located at Tarious points throughout 
the entire infected region and directed to collect all information which should enable 
them to point out the exact location of all herds of cattle within a certain prescribed 
distiict, for each one^ that might he affected with the disease. They were also ordered to 
report tie general drift of the movement of cattle within such district, so that) in case 
evidence might be found that such animals were being collected for shipment, or were 
being shipped out ftom the district, early taowledge of the fact, together with inft>r- 
mation relating to their probable destinaMon, might at once be communicated to this 
department. Much of this work has been accomplished, and the result of their inyes- 
tigafeions will be found detailed in the accomi^anying reports wMch I have the honor 



WMle In tins way it was thought that sfcatistics of value as to the number of diseased 
animals and the distribution of the malady over the infected area might be gained, 
it: was understood that the reports woiild not, in the nature of the ciroumstancea 
under which the data must necessarily be collected, be anything more than approxi- 
mations of the truth, and as such, simply, they are offered, with the hope and in the 
conviction that they wiH prove to be of service to any who may desire to make com- 
putations whicii shall show the probable number of cattle that would have to be paid 
for in case " stamping out" with remuheration was decided upon as a means of ridding 
our country of this foreign disease. And, further, it was thought that it would show 
what became of dangerous cattle, more especiaily of the calves from such districts, for, 
within the past year, much has iDeen very properly said and written as to the danger 
of transplanting this disease into the great herds of the West by means of a trade to 
them of Eastern-bred calyes, a danger Which it seemed to be of great importance to 
have accurate knowledge conoerninff, that resMptive measures, were they found to be 
nepessary, might at once be undertaken. Whflo the ezaminations by these Inspectors 
are more thorough than any heretofore made by the government, still I must confess 
to a disappointment ; for when it is borne in mind that whatever inspections are 
made,, whatever advice concerning the disposition of diseased and infected ankuals is 
foilowed, that, in fact, whatever knowledge of any kind regarding the absolute condi- 
tion of iiese herds was he had only by and through the courtesy of the cattle own- 
_ era themselves, many of whom, I am sorry to say, have thrown unexpected obstaelea 
in the way, it will be seen that the reports cannot be as full and complete as the neces- 
sity demands. These remarks do not apply, however, to the States of Pennsylvania 
and New Jersey, where the seoretary of the State board of agriculture, Hon. Thos. J. 
Edge, in the former, and the secretary of the State board of health, E. MVHunt, M. D., 
in the^ latter, have rendered such cheerful and powerful assistance' that the reports 
from these twQ. States should be looked upon as being more than approximately OOTreet. 

J^om the honorable the Commissioner of Apiculture I received in May last the fol- 
lowing instructions : 

You will, on or about the 10th day of June, proximo, take passage for Great Brit- 
ain, and having arrived there you will continue your investigations undertaken for 
the Department of Agjiculture, in England, last season. These examinations may be 
parsued by you during the summer mQ|iths or su eh a part thereof as may be found nee- 
essaiy, at'sucK port or pca-ts of Greait Britain as the circumstances exising from time to 
time may seem to demand. ' 

" It will l>e well if you can persuade the veterinarians employed by the Government 
of Great Britain to join you in making a thorough examination of any animals, or 
lungs thereof, arriving feom the Unitea States that may appear to them to show symp- 
toms ox lesions of contagious pieuro-pneumonia, with a view to the settlement, if pos- 
sible, of the present contested question as to whether the animals now so freely con- 
demned hy them as showing the presence of this disease really do have it, or if the 
lesions of some other disease have 'been mistaken for it, as is shown by the result of 
your own examihation of the lungs of auimals that were pronouncefd by the British 
authorities to be unmistakably affected by pleuj^o-pneumoma co^^ 
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"Aa,a part also of your duties you will, so far as possible, examine in a proper man- 
ner tbe hogs arriviiig in GreaifBritam from the United States during your stay^ there, 
with a view of ascertaining to how great an extent they are diseased or are infected 
with trichinae. 

^ 'You wiE also investigate, so far as possible and as circumstances may seem to de- 
mand, ^he question of the existence of swiy other contagious diseases that may be 
presenC'or alleged to be present among any animals arriiring in Great Britain from this 
comitry." 

In aceordance with these iDstruetions, I have the honor to ijeport that upon June 
24 I arrived in London, and'iihe next day called upon the Eight Hon. Mr. Mundella, 
Vice-President of the Biivy Council, to whom T presented my credentials and stated 
the objects of my mission. He said that the matter seemed to him to be of great im- 
portance, and that it had best belaid at once before the Lord President of the Council, 
and for this purpose he appointed so early a time as one o'clock the following Monday, 
June 27. 

At the hour designated, in company with his excellency Minister Lowell and Dr» 
VVTiitney^ pathologist, I proceeded to the Privy Council Oifice, where we were re- 
ceived ])y the Lord President, Earl Spenoer, the Vice-President, the Right Hon. Mr. 
Mundella, the secretary, Mr. PeeL and the Veterinarian-in-Chief, Professor Brown. 
Mr. Lowell introduced us and briefly stated the object of our yisifc, saying that, as the 
particular request we had to make to the Council bad been reduced to writings with 
his losdship's permission he would proceed to read ir. Dr. Whitney then read the fol^- 
: lowingpaper; 

*/ My Lord Spencer and Gentlemen : Wehave ventured to ask this conference of 
you to-day in order to call your special attention to this, the third report upon conta- 
gious pleurp-pneumonia, recently issued by the Dej)artment of Ag-riculture of tb e United 
States^ and to the fact that the ^ohclasions arrived at therein are at variance with 
those ^ of your inspectors. 

In order that a more thorough understanding of this^4ifference of opinion may be 
reaohed, we respectfully ask that the question may be jeoonsidered. 

'■ For this purpose specimens of condemned lungsy upon which this report is based 
have been brought to London, and we respectfully ask leave to submit them to 
you, or to experts selected by you, at any time and place that may be most con- 
venient. And we further hope that yon will allow us, together with these same gen- 
tlemen, to examine the lungs of any Western cattle now coming to Great Bntain fiom 
th§ ports of Boston or Portland, which may be condemned by your inspectors as affected 
with contagious pleuro-pneumonia. As the Government of the United States have un- 
tertaken to carry out measures which must eventually result in the extermination of 
the disease, and hope before long to be able to show a counti^ entirely free from this 
scourge, it is of the utmost importance that the finer ajjpearances of the disease should 
be clearly recognized; for even after the country is entirely free it is very possible that 
lungs may be found from time to time^ similar to thosb condemned last summer, that 
present grossly the appearance hitherto a^^^ to contagious pleuro-pneumonia^ but 
wMch, ill reality, result, from chronic inflammatory processes entirely unconnected 
mtji contagion. And these appearances, unless the authority of precedent is corrected, 
lidght cause insurmountable restrictions to be imposed."^^ 

EolloviTing the reading of this, paper, questions were asked by his Lordship and other 
members or the council present, whidh developed the fact; that the Department of 
Agriculture had already established throughout the infected district a corps of in- 
spectors j all of th era veterinarians of experience with pleuro-pneumonia, whose duty 
it was to know and report to their department the location and numbers of diseased 
herds, their movements, and the movement of all calves from among them^; that Mr. 
L. McLean, M. R. G. V. S., had, in its iniserest, traveled eistensively through the West, 
visiting all of the Iowa, Missouri, and Illinois herds, among which it was at one time 
reported, by irresppnsible persons, that the disease had been introduced by eastern 
calves I tjiat he had visited ail of the large stock yards from Kansas City to Chicago, 
loany of the large feeding stables in and about the largeij cities of the West, and cer- 
tain other isolated herds ; in fact, that all intimations comi^ig to the knowledge of the 
department which seemed to indicate in any way that pleuro-pneumonia might have 
an existence in the West or any where outside of the known infect-ed district, had been 
and would continue to be thorougly investigated. As yet no such disease had been 
found j in the event of its making its appeairance in any new locality, most certainly 
the department would have and make public early and positive information concern- 
ing it. That I could, a,s a result of these examinations, together with much reliable 
information gleaned from other sources, most emphatically state that pleuro-pneu- 
monia, had no existence in the West, or along certain lines of rail leading to Boston 
and Portland, or in or about these ports, nor did I think it possible that calves from 
diseased herds could go West withcmt the fact being known to inspectors of the de- 
partment. 

As a result^ both our requests were very cordially granted; the question was ordered 
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reopened and the Veterinari an -in-Chief was directed to examine, with us, both the spe- 
cimens of last summer's condemnation that we had brought with nSy and the lungs of 
any of the desi^ated animals that might be condemned during our stay in that coun- 
try. ; : - : - " : 

On June 28 we called by appointment upon Professor Brown with specimens from 
a^of the lungff that were condmned for plenro-pneumonia at Liverpool, during my 
stay there last summer* The^ were carefully examined by Professor Brown, who 
said that before giving an opinion he should very much prefer that the whole patho- 
logical part of the question should be gone into by Professor Yeo, pathologist at King^s 
CoEege, and thathewould arrange that we meet the professor forthis ptu^c^e as soon 
as possible. 

As a result of this desire, on July^7 we visited King^s College^ where we met Pro- 
fessor Yeo, whoj after a rather hurried examination of the specimens, said he would 
not absolutely sa^ that these changes were due to contagious pleuro-pneumonia ; he 
could only do so m any case after seeing the fresh specimen, he comsidered it im- 
possible to make an absolute diagnosis without noting carefully the entire relation of 
the di^ased portions of lung to the healthy tissues ofthe same organ. iSc wa« rather 
inclined to tJie belief that there is no change resulting in the fimgs of cattle, from 
either an acute or cbronio inflammation, wMch may not be, so far as its appearances 
under the microscope are concerned, dttplioated by the aotion ofthe disease £nown as 
contagious pleuro-pnexunonia. : 

The only pc^itive thing that he did stat« in relation to the specimens was that he 
considered the changes shown in them to be the result of a disease of at least two to 
three months' standing. Unfortunately for us during the whole of our stay, which 
was until the 16th of August, no condemiiations for pleuro-pneumonia were made^ 
therefore we> could not furnish to Professor Yeo the fresh specimens demanded, and 
the matter, so far as he was concemedj ended here. 

Before we left, Professor Brown assured me that he did not think there need be any 
occasion for. alarm in the future ; tMt if mr country was mWeely free fr<mpJmro^eu- 
monia, no condemiiations would be made upon lungs presentLug the appearanceg only 
of Ihose that were condemned in my presence last year. 

The following tabulated statement contains the particulars of all of the oondemnar 
tions of American animals for pleuro-pneumoniathat have been made in Great Britain 
this year, so far as I am informed. If others atre to be added they have arrived there 
since August 16 : 



!Name of steamship. 



From port of— 



To port of^ 



Dote 
landed. 



oondeianed. 



Milan ^qft- ------- . 

G-reeoe............ 

'Otopian... 

SehleBwig 

AssyriaiiMonarch 
Rochester. 

Australia 

City of Bristol.,-*, 

Minnesota — . 

rrance... — 

STimafcra 

Edinburgh........ 

Deyoii^...*^ ...... 



Boston,... ««. 
New York, . . 
New York,. r 
New York.. - 
New York..„ 
Boston....... 

New York... 
New York... 
Boston,, 
^New York... 

Boaton 

^Bton....... 

New York.,-, 



London .. 

London 

London . . 

London... 

London—, 

London .., 

London ... 

LiTerpool 

LiTerpool 

London-. 

London.., 

London.,, 

Bristol.-- 



188L 

Jan- 12 
Jan. 13 
Jan. 16 
'Jan. 19 
Jan. 28 
Jan. 29 
Feb. 1 
Feb. 4 
Feb. 9 
Feb. 27 
Apr, 15 
Jon&ie 



4 

5 
2 
2 

12 
2 
1 
1 
1 
1 
1 
4 
1 



Making a total of 37 ^limals from Janua^ 

Of these there were condemned in London from Nevr York 23 : London from Boston, 
11 5 Liverpool from New York, 1 ; Liverpool from Boston, 1 j Bristol from New York, 1. 

There were landed in Liverpool, from Januiiry 1 to Augnst 12, 30,310 cattle, fr-om 
which 2 only were condemne-d. Exactly what number were landed in London and 
at other Briti&Li ports during this time,^ I have as yet been unable to ascertain ; but 
during the sis months ending June 25,^1881, there were land^ in (ireat Britain from 
the Umted States 56,721 head. This would make at all the other ports except Ltiver^ 
pool, during the six months, about 32,000 animals, of wldoh 1 was condemned in Bris- 
tol and 34 in London, ^aa suffering from contagioiispleu^ 

In this connection I feel it ray duty to report to you as a result of my two seasons' 
inspections in England, that while the governmental examinations at Liverpool ai-e 
conducted so carefully and methodieaHv that there is no danger of a wrong credit be- 
ing given for a case of disease fbund, tKer© is, in my opimon, every chance that in 
London a diseased lung found in the slaughter honses at Deptford foreign animals 
market, may be returned as coming from a port in the United States through which 
the animal n^yer passed; or evea that atn animal landed there from Franc© or other 
European eotmtay, the lung of which is opndemned ^s atowing lesions of pleuroipnea- 

• See ^nate Ex. Doe. ^t>i 5, 46thOon|^ess, 3d session, p^ O. 
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monia, may be retnrned to the Privy Goiincil O fice as coming from the United States, 
or vice versa. 

On the SOtii of July last, in the: course of a conversation on this point, the inspector 
at Deptford stated to me that his Method for detecting pleuro-pneumonia was when 
he did not diagnose it in the living animal (and he aclmowledged that his accommo- 
dations for sn(m examinations were inadequate) to have all the lungs reserved and after- 
wards examine them carefully, and when a nodule of any kind was discovered to cut 
down upon and examine it critically. He further remarked that when he found a dis- 
eased lung and had not previously condemned the animal, /Aere ivas scarcely any nim^k 
upmMe carmss 'by which diseased animal cduldhe identified. When asked how he reported 
such :a case to the Privy Council, he said he simply reported it as one case of pleuro- 
pneumonia. To the further question as to what country, or what cargo the diseased 
animal was credited, whenever animals from two or three different countries or ports 
were being slaughtered by the same person at the same time, as was very often the 
case, he answered that he never had any difficulty in identifying the animal, 

Aa a result of my conference with the authorities of Great Britain upon this subject, 
I think it may safely be stated that the iDOLpressions which they held regarding the 
health, iia this respect, of our Western herds have been materially changed, and that 
lungs having a certain appearance, heretofore condemned as being that of contagious 
pleuro-pneumonia, will not be so considered in the future. 

Still the fact remains that we, as a country, are not free from this disease, that it 
continues its ravages to some extent among the herds in a narrow strip of country ex- 
tending from about Kew York City to and including the District of Columbia, and the 
district about Alexandria in Virginia, and that sq long as this state of affairs is allowed 
to exist it will be impossible to obtain any relief whatever from the present burden- 
some restrictions placed upon all our cattle going to Great Britain. Nor shall we in 
any way be able to prevent the ultimate spread of the disease to our Western herds, and 
their consequent destruction, unless restrictive measures are at once adopted. 

As a remedy against present loss and future danger from this source, I cannot do 
better than to a.sk your consideration of my recommendation of last year, viz : Let 
Congress «nact such measures, and authorize such an execution of them, as shall im- 
mediately restrict the movement of cattle out from and within infected districts, and 
in time eradicate every case of lung plague. 

Inasmuch as there are at present two very important questions, both of them having 
a very material bearing upon the methods to be adopted for ridding a country of 
pleuro-pneumonia, I would suggest the propriety of undertaking, in addition to the 
present work of the division, a plan of experimental study with a view of ascertain- 
ing: 

1st. Whether pleuro-pneumonia contagiosa can be communicated in any way except 
by actual contact of the healthy with the diseased living animal; and 

2d. Whether or not unprotected animals can safely be introduced into a stable in 
which the disease has formerly existed, but into which no animal but those that have 
been properly inoculated and have recovered have been allowed to enter for sonie 
time, and in which it is known that the disease in its pure form has not existed for at 
least six months. 

There is very much that might be said upon these two questions, but probably the 
statement will be suflScient here that high English authority, including that of the 
privy council, assert an unbelief in the mediate contagion theory of spread, while other 
and perhaps as good authority both in England and in the United States say that 
their own actual experience causes them to hold opinions exactly the reverse. 

In regard to the second proposition, while the practice of preventive inoculation is 
by no means new, it is a fact that recently its management has seemed to be better 
understood in some ways, and the results of its systematic practice In the Netherlands 
and in certain parts of Great Britain, as well as upon isolated diseased premises within 
our own districts seem to show a rather easy way of possibly ridding ourselves of the 
scourge, especialiy in our larger infected city dairies. While such eminent authority 
as Fleming asserts that it can be done, the fact still remains that no country has as 
yet, in this way, rid itself of the plague. 

FOOT-AND-MOUTH DISEASE. 

In January of this year the Yeterinary Division of the Department of Agriculture 
was notified by the Veterinary Department of the Privy Council that 59 cattle affected 
with foot-and-mouth disease had been landed at Deptford (London) from New York 
by the steamship France. This warning was followed in a few days by a notification 
that at the same place 267 cattle from the steamer City of Liverpool, from New York, 
had been similarly condemned. These notifications continued to arrive at frequent 
intervals, all of thorn relating to condemnations made at London, until on March 23, 
with the condemnation of 371 cattle from the steamship City of Liverpool, the mani- 
festations of the disease among oar animals at this port stopped as suddenly as it had 
begun. 

; S ag ; 
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to lie sae^ time^ the ntli of March the 

disease haid been found at LiTerpool^ wheii, on that day, 208 animals froiii Po^landj 
hy ^6 stBamship Lake Maaitoba,^er& condefctned aa sufifering from it. From this 
wss^f notah^ en May 11, when 6^4 such condemnations were made from the cargo of 
the lowaj feom Boston, until Jane % notices of its arriYal at this port continued to be 
receive^, when it subsided as ftuddenly as it had done at London^ with the ei>ndemna^ 
tion of 1^7 aninials, by the steamsh^ latrianj from Boston. Before this desired end 
Was reacdiied, ho werer, notice had been reemyed that a cargo had bees landed at Grlas-^ 
jfrom the steamship Phoenieian, from IBtOstonf among which 235 builQcks suffering 
iKira footindr-inouth ^sease had beeft condemned. Ber© its appearanee began and 
endM with the landings of 

Immediately upon the xee^ipt of this infoimatioBV means were undertaken which it 
was hoped and supposed would lead to the sonree of this n^w and threateniiitg dauger. 
dareful fflspections of ammals going abroad were naade at the pojts of debarkation; 
cettain cattle that had been eondemned npoii reachitig England were traced to the 
Eastern yards and ftoni theiice to Chioago,^ to wMch place Mr. McLean^ M. E. C. Y/S., 
was aeat. From there he successfully traced theja on to other stock yards, and in a num- 
ber of instances eTen into the stables where they had been feeding for, weeks ; notwith- 
standing %U of which, no indications p presence of the disease eould be discovered. 
This being the unsatisfactory state of affair at the timie it was determined to send a 
representati'^fe to England in ooanection with the* pLenro-pnfumonia inquii^,^^ the 
added instruction was giYen me as already detailed,t. in the hope that some , solution 
of the problem might be reaehed. 

Therefore, upon landing in tiverpool, and before proceeding to London, I at once 
Yisited the wharves upon the Birkenhead side of the river, upon whieh aniia^s feom 
the United States are landed. Here I found but few cattle, an4 they appeared to be 
in a perfectly healthy conditktn. Great jj^reeaiithms. had feen taken to render the 
buildings and premises free from theeo^tagion of foot^aaid-mouth d^^ small brick 
furnaces, in which sulphur had been burned, were placed within short distances of 
one another in the buildings j a very large quantity of atrong,lime-wash, in whieh, I 
was told, had been disolv^ 20 per cent, of crude oarbolic acid, had been used upon 
ail the-wails of th6 buildings, both iuside aiid out; also upon all runs, fences, outr 
buildings, &c,, about the place, small boxes had been arranged into which, before 
being allowed leave the inolosed j^reioises, altmen that had been iji contaet in any 
way with the condenine^^^ ahd receive a thorough fuiaiga^ 

tion. These sanitary and preveiiti^e m^Sures were established by the inspector, 
Mr. Moor^ F;^ E. C. T. £5., and were e^cried eiit in a and praiseworthy 

manner. * 

43 no disease offering opportunity for examinations existed here at this time^ I 
decided to go immediately to Londoii and there ask permisaion of the proper authorl- 
tiea to prpsemite my iBvestigatioii^ upon premises unjder tj^^^ control. During the 
meeting with' the pouneil on June i^, to wihidh I have reierred in the report upon 
pieiEro-pneumonia, some coiivergation regarding the landing of fpat-and-mo^^^^ disease 
took place, and in answer to questions put to me by Lord Spencer I stated that so far 
as i knew and believed, and that much time and effort had been used to demonstrate 
thetruthf the disease had no existence among the animals in the United States, This, 
of course, surprised them, and they were at as great a loss as myself to account for its 
: appearauee, and iminediately offered to do all in their power to help ascertain the 
fanfls. Afterwards I told Professor Brown that if he would send an inspector with us, 
that we might together investigate the matter, I should be glad to have him do so. 
This proposition, however, he failed to accept. 

At the Veterinary Department I wa s fiirniBhed a li st of the names and dates of land^ 
_ ing of all the steamers from which Americaai animals had been condemned aa siiffer^ 
ing froni foot-and-mouth disease upoi^ arrival, as follows ; 



= l^am^ of ateamship. 



]?rom port of— 



To port of- 



Date of 
landiag. 



dumber 
condemned. 



iFrance,., .i ..... . 

City of Liverpool . . 
City of Londoa. - - - ^ 
Bocbester 
S^aaioe ... - • .«.«>... 
r^aday ........... 

Greece 

Lake Mamtoba . . . . . 
City of LiTerpool . . 
Palestine 

Lake ■ETepi^gon , , . ^ . . 
Iowa — ......... 

PbflBniciaa ......... 

latriaa ............. 



New Tork .-..-: 
New York.-,.. 
Kew Xork . . . . - 
Boston 

OSew York . 

Hew York..... 

ITew York...-- 
Poitland-.i.... 

IQew York — . - . 
Boston. - 
Portland....... 

Boston.-.^,.... 

Boston,.. 
Boston......... 



London.... 
Londoa..-. 
London ,.«. 
London.-.. 
London.,., 
Lpndffla.,.. 
London .... 
Liverpool . 
London 
Liverpool , 
Liverpoot. 
Liverpool . 
Glasgow.. 
Liveipool . 



1881. 
Jan. 1 
Jan. 6 
Jan. 18 
Jan. 28 
I^eb. & 
Feb. 13 
Feb. 23 
Mar. 17 
Mar; 23 
Mar. 27 
^pr. 7 
May U 
Mayai 
Jnne 9 



59 
267 
12 
42 
56 



3T1 
186 
113 

694- 

23a 

137 



2,742 
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I concluded to begin this inTestigation "by calling upon the owners, or those repre- 
sentiBg the various steamers from which eondemned animals had been lauded. At 
the office of the National Line, represented in the above list by the France and Greece/ 
the statement was made that all of the vessels of this company upon arriving at the 
port of London with cattle transship them some distance down the river on to a tender, 
which takes them from there to Deptford. Sometimes this change is made in the 
st.ream ; at others the transport boat goes with the vessel into the dock, in which case 
there must be a detention of at least one tide. These transport boats are provided by 
the London General Steam Navigation Company under contract to the Veterinary 
department of the Privy Council; they are of and there is nef er more than 

one provided at atimej although at varioiii} tirnes there have been a number of different 
ones used. It is understood that this tender is thoroughly disinfected between each 
cargo. 

STEAMSHIP J'RANCE--FmST I)ISEASEB CARGO. 

The vessel on her outward trip sailed from London on November 27, 1880, having 
among her cargo manufactured goods only. On the homeward voyage she arrived in 
London January 1, 1881. The animals were transshipped without delay, and although 
no one on board had any knowledge of the existence of disease among them, there 
were condemned, four hours after landing: at Depiford^ 59 head as affected with foot- 
and-mpi^^ disease. 

STEAMSHIP EBANCE— SECOND DISEASED CARGO. 

This ship sailed again from London January 7, having among her cargo 21 hales 
Marseilles wool, 2 bales goat skins, It bags English wool, 32 bales of skins from Bom- 
bay, 15 casks of salted skins from England, 50 bales unwashed Australian and 200 bales 
EusMan wool. This wool was stored in No 1 orlop and No. 5 steerage deck (she also 
^jarried two bulls and eight heifers, consigned to the ''American Horse Exchange, 
Limited," in New Yorkj when upon arrival, January 21, 1881, they were found to be 
affected with foot-and-mouth disease and quarantined for 90 days.) On her return 
trip all cattle were carried on the main deck. She arrived in London again on Feb- 
ruary 9, when the following telegram was received from the captain: "France 
arrived at 13 o'clock ; lost 18 cattle on the voyage." She was not docked until 10 
o'clock next morning. Upon the examination of the cattle at Deptford, 66 head 
were condemned for foot-and-mouth disease. 

: STEAMSHIP GREECE* 

Thirvessel sailed fr<)ffi London on her outward trip January 20, 1881, having among 
her cargo 1 bale rabbit skins, 30 bales raw skins, 23 bales dry English skins, and 50 
bales Kussian wool. This wool was stored in the steerage where tlie cattle were car- 
ried on the return voyage. She arrivM back on the 23d of February, and the captain 
telegraphed : " Arrived at 2*45 p. in., andcattle now going out." Upon being exam- 
ined at Deptford 23 head were condemhed^^ 

Because these vessels dock some distance down the river, it is believed that no head- 
ropes, graih-bags, pails, or other articles used about the cattle during the voyage, and 
which are all landed with them at Deptford, under the law, are reshipped, as the ex- 
pense of transportation and dockage rates would be very high. The cattle fittingsare 
all retained, but are thoroughly disinfected a^^^^ each voyage. No live cattle have 
ever been carried as stores. The presence of the disease had never been "logged." 
Mr. Brooks, visiting agent for the company , was very sure that none of the disease in 
question had been noticed on any of their boats. At the time the France had lauded 
her second " diseased" cargo, he had gone to Deptford to see the cattle, and found 
them sick, as he was told, with foot-and-mouth disease ; that they were sick he was 
satiBfied. Just afterward (February 23), on the arrival of the Greece, he went on 
board and made a careful examination of the animals in company with the first officer 
and Mr. Pilling, representing the consignee, Mr. Bell (who had come to the steamer 
especially for this i")urpo8e), and the head cattleman. As a result, they all agreed in 
declaring that there was no sickness whatever among them. 

Captain Pierce, of the Greece, said that he did not notice any disease among the cat- 
tle on this voyage ; it is his habit daring a voyage to go below and among the animals. 
Whenever cattle die on board he logs the fact 5 he has never logged an outbreak of 
sickness because he has never yet had one. 

We next called upon Messrs. William Ross & Co, , agents of the City Line, repre- 
sented in the list by the City of Liverpool and City of London. These steamers never 
go to Deptford, but transship their cattle in precisely the same manner as do those j tist 
described. 

' STEAMSHIP CITY OF LIVERPOOL---FIEST DISEASED CARGO. 

TMs vessel sailed froni Lou d<>n on the outward voyage November 28, 1B80, haying 
among her cargo 5 bales wool, 18 tons salted hides, and 19 bales dry skias. On the 
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homeward Toyage she arrived in London Jajiiiary 6, 1881. The ca*ttle were trans- 
sliipped at once ; of these, after being landed at Deptford^ 267 head were condemned ag 
enfferiiig from foot-:and-moiLth disease. 

STEAMSHIF CITY OF LITERPOOL— S3EC0ND DISEASEB CABGO. 

On this voyage the ship sailed ftom London Fehrnary 11, 1881, having among the 
cargo 22 tons salted hides and skins, 5 hales wool, 214 hales greasy^* wool (pr oh ably 
Australian), and 12 hales sMds. 

On the homeward voyage she arrived in London on March 20, when, because th^ 
steamer had not been telegraphed from G-ravesend, there was no transport ready to re- 
ceive the cattle, she therefore doeked with them still on board, and it was not until the 
Becond day after that they were transshipped, and on the 23d, 371 head were Gond«iined 
as sufiering from foot-and-mouth disease. 

V STEAMSHIP CITT OF LONDON. 

This vessel on her outward trip sailed from London December 11, 1880, having among 
her cargo 35 tons salted hides, 4 tons saited sMns, and 2 tons dry skins. On the 
homeward voyage she arrived in London January 17, 1881, where, on accou^ of the 
state of the fide, and to gave time, the transport accompanied her into the dock, as is 
very often done under such circumstances. This caused so much of a delay that the 
animals were not examined until the next day^ at which time 12 head were condemned 
as suffeiing from foot-and-mouth disease. 

These vessels have never carried any live stores, nor have they, so far as known, 
ever carried hack to America any head-ropes, hags, pails, &c., that had been in the 
Beptford lalrages. The cattle fittings are permanent, thoroughly disinfected after 
each voyage, and whenever repairs upon them are needed it is done in Amerioa, and 
with lumber proeured there. 

We next saw Messrs. Adamson & RonaTdson. who made the following statements 
regarding steamers under their control : - 

STEAMSHIP KOCHBSTBIU . A 

This vessel, on her outward voyage^ sailed from London on December 8, 1880, hav- 
ing among her cargo 131 hales of wool (probably Australian unwashed). On her 
homeward trip, after a long and stormy passage, she reached London January 28, when, 
at a considerable distance down th« river, the* cattle were put on board the transport 
boat. This was not the common practice, but was in fact the only time she had not 
gone alongside at Deptford to discharge. Upon being examined, all that were left of 
the originar shipment, viz., 42 head, wer^ condemned as suffering feom foot-and- 
mouth disease. Concerning this shipment I was told that the animals, before going 
on board, were detained on the railroad four days over time by snow-fffcorms, during 
which they were probably neither fed nor watered. Upon reachiug Boston they went 
immediately on board ship ; seemed very tired and laid down at once ; shortly after, 
two died ; soon they commenced dying in large numbers, and the carcasses were thrown 
overboard. Owiog to the unprecedented roughness of the passage, the cattle arrived 
very much brnised and exhausted, and, in the opinion of the owners of the vessel, this 
was the only cause for their condemnation. The practice of the steamers of this line 
ivs to go alongside the landing stages at Deptford and discharge the cattle direct, sim- 
ply because it is convenient for them to do so, as they berth at the Millwood docks, 
which are just across the river. They never carry any live stores, and the cattle fit- 
tings are put up at Bostonr and when repairs are necessary they are made there. 
When asked if they ever carried back to America any head-ropes, bags, &c., from tha 
premises at Deptford, they at first sald^-No,^* but, upon looking into tho matter, found 
that the steamer Milanese, sailing from London October 2, ISS), the steamer Sumalja, 
sailing from London June 16, 1881, the steamer Housa, saihug from London June 27, 
1881, had done so, and they now thought it more than possible th^t upon other occa- 
sions other steamers had carried to Boston bundles of such ropes, which had been 
brought to the ships by watermen^ boats directly from the Deptford lairages. 

STEAMSHIP FARADAT. V 

This vessel is owned by the Messrs. Siemen Bros., but at the time of the voyage in 
question was chartered to Messrs. Adamsou & Ronaldson. In 1878 she was employed 
in carrying cattle; later she was engaged in laying telegraphic cable and, towards the 
close of the year 1879, she was laid np in Millwood dock, where she remained empty 
for more than a year. She had carried live stores while laying cable, but not when 
engaged on these other voyages. 
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The cattle fittings were put up partly wMle slie was in. Millwood docks, and partly 
during the outward voyage, of lumher obtained In England; she has never carried 
any provender^ head-ropes, pails, or grain-bags. This vessel on her outward trip sailed 
from London in November, J.880, with a cargb among which were 2,848 bales of Rus- 
sian wool loaded into the tanks, at the bottom of the vessel, generally used for storing 
the cable. The combings of the hatches are raised about 4 feet above the level of the 
docks, so that it was thought if a bale had been broken while being hoisted out the 
wool would have fallen back into the tank, and not have been scattered over any of 
the decks upon which cattle were afterwards carried. Going into New York, when off 
Sandy Hook, she broke her propeller, and was obliged to lay up in Brooklyn for sev- 
eral weeks before taking on board her live cargo, which she did at the Henderson 
docks in New York. The passage home was a very long one, some twenty-one or 
twenty-two days, and it was not until the consignee of the cattle, Mr. Bell, or his 
agent, went on board the ship upon her arrivalliome that there was thought to beany 
disease among the cattle; he, however, discovered it then. She went alongside the 
landing stage, at Deptford, on February 13, and discharged her cattle, irom which 
were condemned 339 head as suffering from foot-and-mouth, disea 

STEAMSHIP LAKE MANITOBA AND S. S. LAKE NEPIGON. 

Although the representatives of the Beaver Line, to which both these steamers 
belong, were personally seen, they, for their own reasons, preferred to answer my ques- 
tions regarding them by letter, as follows : *Mn reply to your inquiries as to cattle by 
the above steamers from Portland, Me., arriving here on the 16th March and 7th April, 
1881, I have to inform you that 208 head were landed affected with foot-and-mouth 
disease from the Lake Manitoba, and 113 head from the Lake Nepigon. The outward 
cargoes by each steamer were the usual general cargoes, and contained no hides, skins, 
head-ropes, pails, &c. The disease did not develop during the voyage sufficiently to 
come under the notice of the captain and officers of the steamers, and no entries were 
made in the log-book respecting it. On the voyage in question the Lake Manitoba 
left Portl and the 5th of March, and the Lake Nepigon the 22d of the same month, but 
had no live stock on ship's account on board. The shippers of the cattle were Messrs. 
E. Craig & Go. a;nd D. H. Craig, ex. Lakie Manitoba ; Messrs. R, Craig &; Co. andD. 
H. Craig, ex. Lake Nepigon." 

^ Calling upon Messrs. George Warren & Co., representatives of the steamers Pales- 
tine and Iowa, I received the following information : 

STEAMSHIP PALESTINE, 

The steamer left Liverpool on her outward voyage February 24, having among het 
cargo 4 casks skinfi. Although there was m> mention of there being any head-ropes, 
&>e.f on board. I was assured that possibly there might have been some, as they often 
take them. On the homeward voyage she left Boston March 12, and arrived in Liver- 
pool and discharged her animals by going alongside the landing stage (as all vessels 
do at this port) on the 27 th of March, when 186 head were condemned as suffering from 
foot-and-mouth disease. 

STEAMSHIP IOWA. 

This vessel on her outward voyage left Liverpool April 12, having among her cargo 
4 casks west skins, 328 bags hide cuttings, Alundles corn-l)ag8 and 4 lundles Mad-ropes from, 
the lavragesto B. Craig f Co., 83 coilsMd rope, 500 salted hides, 21 bales dry hides, and 
125 bags Yorkshire wool. She left Boston on the homeward trip April 30, at noon, with 
about 849 cattle shipped by Thomas Crawford & Co., S. W. Clark, G. M. Acer & Co. 
(which, the gentlemen remarked, is the same as Craig), R. Craig & Co., John S. Fra- 
ser, D. CoughUn, F. R. Lingham, and T. and F. Uttey. The first disease, said by one 
of the cattlemen to be foot-and-mouth, was, says tlEie ship's log, noticed at 8 a. m. 
on the 6th of May, among animals belonging to C M. Acer & Co., on the port side of 
the after steerage ; on the 7th of May, at 8 a. m,, the same trouble was showing among 
cattle by the forward hatch, belonging to R. Craig & Co.; on the 9th, at 4 a. m., it 
was discovered among other cattle occupying space in the after steerage, forward 
steerage, main deck, and starboard alley-way J on the 10th, at 4 a. m., it is recorded 
that foot-and-mouth disease is still spreading among the cattle all over the main deck, 
and on the 11th of May, at 6 a. m., at which time they were landed in Liverpool, the 
disease had spread throughout thf i^hip^ and 694 head were condemned as being affected - 
with the disease. 

The Iowa has never carried to America from England any cattle, calves, sheep, or 
pigs; neither do any vessels of this line carry live stores. The cattle fittings are put 
in and repaired at Boston, 
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TMs vessel is of tlie:Aliaii Line, and of that division of it liaving its headquarters 
at Grlasgow. From the firm there I have the following information concerning h^r: 
On the two previous voyages, that is, since the ^Oth of Septemher, 1B80, she was 
employed in the Rirer Plate trade, where she carried no cattle. Fpon the outward 
trip, of the voyage in question, she had sihtply the ordinary general cargo, not having 
among it any articles that could ^th xeason" be supposed* to have heen in any way 
in contact with diseased animals of stlty kind. Oii the return, voyage she left Boston 
at 1^45 p. m., #n the l7th of May. The cattle, 239 head in ail, were shipped by J. Mc- 
Shane, jr., of Montreal. The first symptoms of zsickness among them were noticed three 
days after the vessel had left port, on an old bull; " fromu him the infection speedily 
spread through the rest the cattle, until, upon the 31st of May, when she landed - 
tii6m at Glasgow, 235 head were condemned as suffering fronv foot-and-mouth disease. 
Her cattle fittings were put in and all repaired in Bostoii. She did not carry any live 
stores, nor was there anything about h^t whiplr coul d. have given rise to the disease. 
In a letter on the subjeGt the Messrs. Allan say, We are satisfied that the ailment 
originated with the old bull, and was brought from America j he, however, had recov- 
ered before the end of the voyage.'* _ ; 

Concerning this shipment, I had learned early iir June, from the Messrs. Allan, at 
Btjston, that of the 239 animals shipped on this vessel by Mr, MeShane, six car-loads, 
consisting of 103 head, were Canadian Gattle, and 137 head were Westiera States^ sf^ers. 
These sfeera Were bonght of Mimroej>of Brightt)n( Boston), and the lot was made up ias 
follows^ - I- - ^ _ : : , - ' : . 

: Thirty-head lot, avfeiugiiag ly 3 bought of E. Sfcrahom &- Co., Chicago, 

May 7. ^ -.y :- . - " _ - ■ " -. , 

Thirty-seven head, of a lot of 127 head^ averaging 1,302 pounds, bought of E. Stra- _ 
hpm dt Co., Chicago, May 7. ' ; . -^ i: > '_ - :^ 

: Sixteeir-iii^d. lotj averaging 1,400 pouMB, bought of R. iStrahom & Cd, Chicago, 
May 7. 

Five head, of a lot of 30 head, averaging 1,224 pounds, bought of Reynolds, Enoch 
& Co., Chicago, May 7. 

Four head, of a lot averaging 1,685 pounds, bought of Robinson, Chicago, May 7. 

Forty-five head, of a lot of 82 head, averaging 1,329 pounds, bought of Daly, Miller 
v& Co., Saint Louis, May 6.. ' " _ _ ; / ^ _ . 

Giving the total of 137 animals, making^ Mr. Munroe assured me, a nice straight lot 
of steers. ''~ _ ■ 

I afterwards learned that Mr. McSliane had frequently shipped cattle to Liverpool 
during the existeuce in the lairages there of foot-aud-mouth disease, and I was told by 
another shipper, who has liad more or less to do with him, that it was McShane's prac- 
tice, as well as that of nearly all exporters, to bring back and use their old head-ropes.* 

- L V" - ■ - ." • . STEAMSHIP ISTRIAN. -. 

■ I am indebted to Messrs* Frederick Leyland & Co., the^ owners^^o steamery for 
tW following particulars: She left Liverpool on the outward, voyage May 12, having 
among her cargo 9 bales wool waste, 2 hales hair, 3 casks Baited skins, 350 bundles 
salted calf skins, 272 coils old rox>e, 3r bales wool, 11 casks salted skins, 868 wet salted 
hides, 3 bundles calf skins, and 25? bales wool. On the homeward voyage she left 
^Boston on the 29th of May. Although the log makes no mention of any disease among 
the cattle, it "does mention in sBveral instances siakness and death among the sheep on 
board, which fact catties the inference that had anything \rrong been noticed with 
the cattle, it, too, would have been ^Hogged." She dischaiged the cattle in Liverpool 
at 4.40 p. m. J June 9, w^han 137 head were condemned as having foot-and-month dis- 
ease. The sheep were not mentioned as being afi^^^ 

This vessel, as well as others of this line, have frequently carripd back head-ropQjs ; 
they are brought from the lairages and taken charge of during the voyage by the ser- 
vants of the owners of the cattle who return up 

. The shippers of the cattle were Messrs. -Swift Bros. & Co., and -Messrs. J. and C. 
Coughlin, who are regularly engaged in the trade between Boston and Liverpool. 
Afterwards, in an interview with one of the Messrs. Coughlin^ I learned that their 
practice was to coUeet their head -ropes in the lairages and reship them for use in 
America, and that he would rather use a nevr -rope with every anithal than have this 
cTisease appear among them, and he. thought othershlppers entertained the same views. 



* James McShane, jr., shipped cattie from Boston to Liverpool as follows* January 
27, 177 head, on the Pembroke ; February 18, 100 head, on the Glamorgan • February 
23, JrfO head, on the Pembroke) April 6^ 130 head, on the Pembroke ; April 13, 175 hoad, 
on the. Glamorgan. 
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The inYestigations so far seemed to point to tlie fact that from whatever source 
the infectioii had reached the America>n animals, the vessels themselves, in their gen- 
eral cargoes and management, should he held blameless, and that notwithstanding a 
few instances in whieh its appearance might reasonahly he due to other causeS; nota- 
bly in the second cargoes of the steamers France and City of Liverpool, the outbreaks 
were directly chargeable to the self-same infection that had already eailsed so ihneh 
trouble in Great Britain, conveyed by the indiscriminate use of the head-ropes, d^c, 
coming from the foreign animals' whafves at Deptford and Liverpool, which were, 
at that time, hotbeds of thedisease. It remained, then, to ascertain how these prem- 
ises became infected ; how this infection could have been conveyed to these articles; 
ho w they, having become impregnated with the virus, could have come in<;ontaot Wi & 
the cattle ih such a way as to cause the outbreaks which undoubtedly had ta^en place 
in mid-ocean, and not at the same time have heen introduced to our various seaboard 
markets. 

INTRODUCTION AND* SPEEAD OF THE DISEASE IN THE DEPTFORD MAEKET* 

In thB report of the Veterinary pepartment of the Privy Council office for 1880, Pro- 
fessor Brown writes : 

"In the middle of September last, the inspector of the Privy Council at Beptfbrd 
had his attention called to the exdstence of th& signs of foot-and-mouth disease in the 
tongues of some French cattle which had been slaughtered in the market ; no symptoms 
of the disease had been seen in the animals during life, but the morbid appearances 
were characteristic, and left no room for doubt as to the nature of the iiiiection. Soon 
afterwards, on Sep tember^O, a cargo of cattle from Havre were landed at Deptford 
from the ship Swallow, and on inspection the second day after landing some of them 
were found to be affected with foot-and-mouth diBease. 

* * The disease thus introcLuced iato Deptford foreign- cattle market continued to spread 
among ihe animals whicli were landed there, and as the lairs at that time Were over- 
cirowded With animalig from America as well as from Europe, no opportunity was 
afforded for the effectual . disinfection of the pla-ces where disease had existed, and con- 
is^^uently animals which were perfeietly; healthy on landing became infected soon after 
entering the lairs." 

I Ftom the assistant inspector, in relation to the same matter, I have it that " foot- 
abd-mouth disease was brought to Deptfort by the steamship Swallow from Havre, Sep- 
ttob^a? SO, IM ] she had on board fifty-seven cattle, thirty of which were affected 
^ith the disease ; other cargoes with foot-and-mouth disease Were landed at Deptford^ 
ftoin France, November 8 and December 17, 1880." 

: In a conversation upon the subject, the inspector of the Privy Council at Deptford 
said to me that if he remembered rightly their first real trouble was during the latter 
-pairt of September, 1880, and was caused by some animals coming from France ; from 
these, fpot-and-mouth disease spread over the entire premises* From that time onward 
it had caused them mueh trouble, and they have taken a number of extra precautiona 
as to disinfecting, and so on. Se further said that upon going into the lairages a>ni- 
mals are necessarily greatly mixed, and in a number of i nstances he remembered that 
there had been cattle landed from the United States in a healthy condition which 
had afterwards eontracted foot-and-mouth disease on these premises through coming 
in contact, either directly or indirectly, with those from other countries already dis- 
eased. Alterations were then under consideration, which, when carried out, it Was 
hoped would oyercome this evil. The lairages were not then (July 20) nearly as 
badly infected as they had been, but still it was not improbable that even then some 
of the infectionmight remain about the premises ; in fact, quite recently he had dis- 
covered its existence in animals that had been landed healthy, and that could have 
contracted it only from their contaminated surroundings. 

INTRODUCTION AND SPEEAD OF THE DISEASE IN THE LIVERPOOL MARKETSi 

The history of the introductipn and spread of foot-and-mouth disease into and through 
the Liverpool lairages is in some respects remarkable, and inasmuch as it has never 
yet, to my knowledge, been given publicly, it will, perhaps, be worth while to give 
it here at length. For my ability to do so I am greatly indebted to Mr. Moore, the 
local injector of the Privy Council, whose exact methods of preserving the various 
data in conneetion with his inspections were invaluable to me in this case. 

Very early in January, 1881, the steamship Brazilian, bringing cattle from Boston 
to Liverpool, upon entering the river Mersey, grounded, and in trying to get off be- 
came disabled to such an extent that it was found to be necessary to take the cattle 
j&oin her Where she lay. Engaged in this work were several small boats, as follows; 

January 4— Head- 

The tug Cruiser brought up — - ^ lll 

The tug Wrestler brought up ...... ...... 111 

The tug Bover brought up.. ...... .... .... . .... .... ---- 65 
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: V . ^ / Head, 

TixQ tug KnigM Templar brongh-t up . - - - ^ .— - •—. .> . - - - - . - ... . , - . . 53 

The tug Ejiiglit of Maltar - - - . . . - - - . - - ^ . . - - - 33 

Til© tug Fury "brougM up . . . . . . ..v- j. - - - — - - - ----- ^ - - - . - - — - , . - ^ . . . . 1 

The tug Bepublic brought up ... --^-^^^ — ^ — — 3 

Ferry-'boat Simflower brougbt up — , 224 

Mat-boat Mersey brought up ^..^ .v- - * - 32 

The tug iord, Lyous brought up . . — , . > . . . - . - ^ . - . - - . . 1 

ThB^tug as brought lip ------ 4 

Mat-boat Mersey (2 cargoes) brought up -.- .-w.- »— — . 24 

J^Jta(l^Iopp6r B brought up . ^. . . . - . . . — - - . . 2 

Crane barge Ironsides brought up -- ..... 1 

In all, 665 animals weie thus landed at the Woodside lairage. There were ten others 
landed, part at Wallasey and part at Huskisson No. 2 lairages, and one swam ashore 
and was killed on the beach. Of the health of these animals, Mr. Moore says: *^I 
examined them all on the 5th and found Idiem free from disease. On the 9th a bullock, 
one of tbose landed at Woodside, was found sick. He was slaughtered, and -fheposU 
moriem examination revealed recent foot-and-mouth disease. There were vesicles in 
the n^outh and on the tongue, but none on the feet. On the 10th three cases more were 
discovered in the same lot^ and on the llth two more were found. It seems that 
these animala, as soon as the disease was discovered, were killed very quickly, for, 
while at midnight of the 8th 452 of tHem were still alive, there we on the 11th but 
9 head remaining. This probably accounts for the fact that no more cases were dis- 
covered among them. On the morning ©f the 11th the premises with the reiitaining 9 
animals were locked up, and no one biit the attendants allo wed to enter. The animals 
were quickly killed, and disinfection «f the place they had occupied commenced. 

There were on the other half of the wharf 8 Imlls remaining from a cai^o of 32^ 
animals landed healthy on the 7th of January, &dm the steamship England, from New 
Ye*k. On the IDth, or eight days after the Brazilian outbreak was first noticed, 4 
of these were found diseased. "Hiey^ were killed, the ptemises disinfected, and the 
wharf was not again used until after January 29. It could not be ascertained to he 
afaet that any of the boats engaged in this transshipment, except the Mersey, were 
in the babit of carrying home-cattle about; the river. : Sho undoubtedly was, and 
there was also some little indication that the fer^-boat Sunflower had done tl^e ^ame 
thing. To one of these two: boats then conveying infection contracted from English 
animals, previously earned, to those 'brought by it from the disabled steamer, must be 
ascribed the honor of introducing^^ foot-^ this lairage, for, when 

the history as related is considered, and when it is, remembered, what a short time is 
necessary for its incubation, any otber explanation of :^e occurrence aeems impossible. 

Nothing^niore Was seen of foot-and-mouth disease here until on the lTth of March, 
more than two months afterward, the steam^ip Lake Manitoba^ from Portland, 
landed a cargo of 259 head, among whdcli were found 208 eases. They were landed at 
Woodside/and were aU slaitghtered by the 19th^^ The portion of the wharf occupied 
by them was disinfected anU closed up, remainJaig so until the 29th. ; 
, ' On the 27th of March the steamship Palestine landed at WMlasey 24 (J oxen, among 
which were 186 eases of foot-and-moutk disease. They^ were all slaughtered by the: 
29th, and the wharf was closed ^f^^ 

On the 7th Of April the steamship Lake Nepigon^ from Portland, laiided at Woodside 
141 oxen, among them 113 cases of the disea^^^^ of these were soon slaughtered 
and the wharf closed for a time. On May 11 the steamship Iowa, from Boston, 
landed at ; Wallaaey 859 oxen, among them 694^cases of the disease. All of these were 
slaughtered by the 16th, and the wharf was closed from then until the 31st. On the 
9th of June the steamship Istriau, from Boston, landed at Woodside 371 oxen, among 
which were found 137 eases of foot-and-moutli disease. These were slaughtered by 
th^e 19th, and the whaxf was closed until t^ 

JSegarding the spread to bealtby animals in tbe buildings, Mr. Moore made to me 
the following statement : " On January 4, oxen ex. stea,mship England, from New, York, 
were infected in the Woodside lairages by the Brazilian lot. Oxen which were landed 
healthy from the steamship Ganopus on the 23d, from the steamship Pembroke on the 
20th, and from the steamship Bavarian on the 22d, were found on the 27th of April to 
have contracted the disease. The steamship Illyrian, from Boston, landed her cargo of 
346 oxen on the 26th of April, all healthy. These animals were examined caretally 
every day, and on the 30th foot-and-mouth disease was found among them. 

The steamship Lake Manitoba, on the 27th of April, landed 338 oxen, all healthy. 
They were carefully watched, and the disease made its appearance among them on the 
Ist of May. 

On the 28th of April the steamship Minnesota landed a cargo of 406 oxen, all healthy. 
On the Ist of May foot-and-raouth disease appeared among them. 

On the 4th of May the steamship Massachusetts landed 565 bullocks, all healthy. 
They were examined every day, and on the 7th one case only had been discovered. 
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They were not ^^mouthed/' and the butchers may have remoyed and killed cases that 
were nat seen, but, so far as is known, only 16 of this whole lot became diseased. 

On the 8th of May four cases were fottnd amoag previously healthy cattle that had 
been landed from the steamship Ontario, May 4. 

On the 9th of May foot-and-moUth disease was found among previously :healthy ani- 
mals that were landed on the 4th from the steamships Bulgarian and Palestine. 

On the llfch of May, at 7.50 a. m., the steamship Iberian landed a cargo of 352 oxen. 
They remained healthy up to the 16th, when the disease was found to be among them. 

On the 18th of May the steamship Toronto landed 251 cattle. The first evidence of 
the disease among liiese animals was observed on the 24th. 

On the 26th of June six cases of| foot-and-mouth disease were found among oxen that 
had been landed healthy from the steamship Palestine on the 17th. This infection was 
supposed to have been from the cargo of the Istrian, which landed the disease on the 
dth. of June. 

■ . -v^;^ 

^ From any information that is at present in possession of this Department, I think that 
it can searcely be said that the premises at Glasgow have ever become infected^ for, 
although it is true a cargo of condemned animals from the steamship Phcenician were 
landed there, they were so quickly killed and the premises so thoroughly disinfected 
that it seems not to have gained any foothold. The.appeo-rance of the diseased cargo 
there seems to be entirely explained^by the evidence already given. 

Mr. McShane, the shipper, had 130 cattle on the steamship Pembroke, which left 
Boston for Liverpool on the 6th of April. The Pembroke landed all her cattle in a 
peicfectly healthy condition in Liverpool on the 20th of Ai>ril ; on the 27th, however, 
they were unfortunate enough ta contract the disease in the Woodside lairages. 
Twenty days afterward, or on the 17th. of May, we find Mr. McShane making a shiji- 
ment of 239 cattle on the steamship Phoenician, from Boston to Glasgow, from among 
; which, upon her arrival at that port, 235 head were condemned as suffering from foot- 
and-mouth disease. It is also . in the evidence that Mr. McShane was in the habit, as 
were others, of bringing back and using a^ain head-ropes that had done previous 
service upon animals in the contaminated Liv 

It would ^emj therefore, that the Phcenioian outbreak is chargeable to infection 
brought direct from Liverpool. All cattle shipped from America to Great Britain are, 
after ^oing on board the steamer, tied to stanchions by ropes which have been placed 
ai'ound the base of the horns, technically known as " head-ropes.'* Upon their arrival 
at the port of destination, the end that was made fast to the fixture on the vessel is 
untied, and the animals^ with the ropes still hanging, are driven into the lairs, where 
they are to remain until taken out for slaughter. At Deptford these ropes are some- 
times removed from the heads in the lairages when they are sold, at others they ac- 
company them to thejhambles. In Liverpool, so far as I have observed, they; always 
remain on the animaS^ until they are slaughtered. In this way every chance is given 
for their thorough impregnation with the virus of any contagious disease that may be 
present in either the lairs or the slaughter houses. To show how thorough this chance 
is I msty say that in jjondon I saw a lot of Dutch bulls tied *^head on" to the same 
rail with a; lot of American bullocks; also a lot^of Spanish head-ropes hanging over a 
rail to which American animals were tied at the time; and in the shamble pens were 
some cattle with the original head-ropes on^ some with ropes supplied by the butchers, 
and others without either, mixed indiscriminately with Spanish and Dutch cattle, all 
^waiting slaughter. In several instances the animals in one pen were tied facing 
those in the next, all to the same rail. : 

It was told by the inspector at Deptford that no head-ropes had been returned to 
America for two years, but I think he must have been mistaken in this, for n,ot only 
were dates given me by the steamship owners, upon which they had received and 
shipped them, but on several occasions while at Deptford I saw large bunches of them 
■hanging over the cross-rails, which, upon inquiry from the workmen collecting them, 
I was told were being got ready for reshipment to the United States. 

At Liverpool, Mr. Moore assured me that old rop^s were constantly returned, and 
that he, realizing the danger from such a practice, had done what little he could to 
prevent it. From inquiry and personal observation I find that as a rule cattle going 
abroad are / -roped" either after the car load arrives at the dock, when a man goes 
into the car for the purpose, or else not until the animal has been driven from the car 
on to the steamer. ^ To this fortunate circumstance, and for no other reason probably, 
is it that the animals in our home markets have so far escaped foot-and-mouth disease. 

Although following the movements of contagion is, as a rule, not the most certain 
of all pursuits, it does seem as if this investigation into the causes of the appearance of 
this disease among some of our cattle landed in Great Britain during the past year had 
been attended with success, and that while certain dangerous practices are allowed in 
the matter of unsafe aHicles of import, such as unwashed wools, green hides, skins, &c. , 
there is ho one cause among them all sufficiently constant to be regarded with any- 
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tHing more than suspicion. On the other hand, the evidence plainly shows that to 
an arMcle not looked upon or imported as cargo, but simply sent back to accommodate 
the cattle shippers, and used by them without a thought of danger, must be ascribed 
the cause of the outbreaks, ami when the evidence is read the transmission of foot- 
and-month disease by the head-ropes seems Bosirnple and easy of accomplishment that 
the:worid8r is that any, onta conversant with the practice of the trade need for a moment 
have hM ahy donbt^a^^ 

To prevent ^ftiture outbreaks of the kind I shaU recomtoend for your consideration 
that. Con gress be asked to pass a law prohibiiang, under certain penaltieg, the intro- 
duetion of all articles from the foreign animals' Trharves of Great Britain, and that 
^nstom officers be diretjte^^ ^ ^ ^ ^ - 

V :--- - ; - _ -a: tricho^ :in7swise. ; : 

In relation to that part of my instructions directing me to examine the hogs arriv- 
ing in Great Britain from the United States, with a view of ascertaining to how great 
an extent they are diseased, or are infected with trichinse,. I have to report that during 
my stay no euch.animals were landed. But as. tending to give some idea of the per- 
centage of animals thus affected (an4 it wiH not} probably be foiincl to be iii excess of 
t&esejflgiires), I w call your attention to the following extracts from the report of 
%e ^teriiiiMry^ Depai^ of the Privy Council Oiice for the year 1879 : : 
: -^llie slaughter of large nu^ swine at the port of landing, on ac- 

count of swine fever, afforeled an opportunity of obtaining speciniens of flesh for exam- 
inati^, mth a view to ascertaiai what |)roportipn. of the^ aniDcial& were infected with 
tribJii^gB. the inspectomof the Veteiinary^l)epart 8epajat.apQry.ons 
of S#ine^s flesh wlnbh were sent frbm ljiver^^^^ in three 

E>eeitiiens f * * ^ ^ "but it was not deemed expedient to prohibit the intrcxinction of - 
_^meiicari pork into this country, for the reason that snch a measure wonld have dam- 
aged the trade without producing any satislactory results. : -A large proportion of the 
objectionable meat would have been sent to this country by a circnitoits rbnte^ and 
^thus tiie object of the restriction would- haVe be^n defeate(ii^&m£?€5 whiGh^ McMnpm 
ifno'i^g swine is known to exist in 0:€^'maft5^,^^^^^ j^obably ^exists■ in other exporting 
conntrtesj so that nothin'g etert of total prohibi^^ all forms from all 

foreign sources wbM^have been efectnal." ' _> 
In view of the recent total embargo placed by some of the foreign governffients 
upon the imports of our hog products into their countries, ou accotlnt of the allegM 
existence in them of h^chmw, I would suggest that an inquiry be established which 
Shall point out, first, the actual percentage of Amerioan hogs that; are infected by ; 
this .parasite ; second, the portiofi of the country ih wh^ of 
jainiinals so laffeoted are found to ^xtst^ third, the nature of the food, if there is aijy 
Sifference^ that these pigs receive; fourth,;w that are kept around 

the homrtuildings are more subject than are those kept in the field to the invasion of . 
this ^ntozoon, and all oliter r&atters relating to the <3^ues1ibn which may aid' in devising 
$nch means as sliall descrease to a miinmum theii existence in American poick. prod,iacts. 

^ CONDlnOK OF AKEMAI^^^^A^ m GREAT BRITAIN. - 

Thfr lossefr occasioned by death and i^ajury to cattle while being shipped abroad have 
been, grieatly reidnced,^^^^^ are nbw landed at the various ports of Great Britain. 

in a much better condition than formerly. Indeed, notwithstanding the much greater 
distance they are necessaTily carried, they arrive with fewer: bmisss and in better 
condition generally than do those from some: of the ^leighboring Euriapean ports. 
This graStfying condition of affairs is due to the good care and improved methods of 
ventilation, &c., adopted by the owners of steamships. Experience in the trade, and 
the requirements of the insurance companies, have compelled many improvements for 
the comfort and safe transport nf the^se animals. More light and ispace are given 
them, and by meaos of various ventilating devices ail abundance of fresh air is fur- 
nished throughout the entire voy age. In most of the vessels a method of drainage 
into the bilge has been arranged, which may be pumped out as often as desirabte. 
While much has been done in this direction b3^ the steamship owners aloae, the man- 
ag-ers of the insurance companies interested have not been idle, but so great has been 
the care exercised by them in the selection of animals for transportation aaid the prov- 
ident provisions made for them during the voyage that the losses, which amounted to 
moM than 5 ^er cent, from January 1 to September 30, 1880, have been reduced to 
about Si per cent, during the same months of this year. Notwithstanding this great 
improvemeHt, the weather during some parts of the past season has been the liiost 
fife vere ever known to the trade. 
Terv respectfully, 

CHARLES P, LYMAN, K i?. a Y. S, 

- WASSm : r ; ; 



CONTAGIOUS PLEURQ-PNEUMONIA IN NEW YGEK. 



Eepqkt OF Dit. Hoi^Kii^s. 



0 wing to circumstances over wMch tlie department h no control, the inTestiga- 
tiou in the State of New York was jbrouglit to a close on or about the 20tli of May last. 
The examinations made in that State by James D. Hopkins, D. V. S., from Aprils to 
May 17, will be found recorded l^low. From information rec(a^Ted from the highest 
authority in such matters in this State, it would seem that contagious pleuro-pneu- 
monia prevails to about the same extent that it did prior to the recent efforts of the 
State authorities to stamp it out. Dr. Jam^s Law, in writing to the Commissioner of 
Agriculture, under date of October 10, last, says : 

Putnam County, which was purged from the plague in the early part of last year, 
has been infected (one herd at least) for thiewhele past summer; Westchester County 
contains at least two centers of infection, and Eichmond (St at en Island) two,^ though 
both these counties had been purged of the infection ; New York City, which was all 
but rid of the plague, harboring it only in places known and circumscribed, is again 
suffering; and finally, the east end of Queen's County, which had been long: clear, 
has been extensively infected.*^ 

[For detailed report t)f examinati<ttis made by Dr, Hopkins see next page. J 



Numher and location of diseased Jiei'ds examined htf Br* Jos, 2). HopMns. 



Kame of surgeon. 



I^ame of owner. 
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Qoxinty. 
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Jas. I)^ Hopltin^, 3>. V. S. 



Miobael Tiemey . 



1)6., 
Bo. 
DO. 

r>o. 

Bo"-. 
Do. 

Do- 
Do. 
Do.. 
Do. 



David Titus 

Aiiii ^f. Titus 

Talehtitie Willels . , . 

C. c. iv-niets 

T'red: Willets 



Jas. 'A.. Hay t . . 

D. P. Titus 

Iliohard G. Hubbs. 
M. K. Jffines 



l^ew York City, 23d Ward 



I^Tew York City. 
...do 



do . 
do . 
do, 
....do. 



ISew York.- 



...do... 

Queens . 

...do 

...do,,. 

...do... 

...dp 



-do , 
.do . 
-do . 
.do - 



Putnam, , 
Queens 
..:do .... 
...do 



Do......^. 

Do, ....... 

Do........ 



Philip Seibert 

J. S. Daugherty — 
Josepb Stevenson. 
W.e;. Cutter....... 



I^'ew York City, Bliss ville. 

..-.do 

....do 

Kew York City, Port Eich- 
mond. ! ' , 



...do 

...do 

...do 

Blcbinond, . 



1881. 
Apr. 8 

Apr. 8 
Apr. 22 
Apr. 22 
Apr. 22 
Apr. 22 
Apr, 22 

Apr. 27 
Apr. 28 
Apr. 28 
Apr, 28 

Hay 12 
May 12 
May 12 
May 17 



17 head {a) . 



ISoi given . 



24 cows (&) 

13 cowa (c) 

21 head (d) 

14 cows (e) 

13 cows (/) 

6 cows and 6 calves 

JTot given Qi) 

7 head {%) 

12 head 0) 

10 head (fc) 



22 head (I) .. 
16 head (m) . 
30 head (n) . 
?4 head (o) .. 



.do . 
.do , 
.do . 
.do . 



ITbt given. 



7 head 

3 head 

Ifot given 

1 acute an d 6 
chronic cases ... 

2 acute cases 

1 chronic case 

3 chronic cases 

1 chronic case 



6 

(Killed.) 

■ ' 5 
7 
5 
1 
1 

6 
2 
11 
2 



10 



Conta^rious pleuro- 
pneumonia. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 



(a) Thebe an,imal8 died bet^eeil ^Q^ ' ' , ' , 

0) Tlies© cows were bought at the Central Stock Yards; and conveyed by regular cattle boat to JJisnesa' slaughter house, Forty-fourth street. 

(c) These cow^S died since Janu^yy 2, 1881 ^ the 1^^^^ 

(cjf There are seven chronic cases. This herd was inoculated by cattle on a^oining farm of B, S, Kobbins, who had lost 7 or 8 cows out of a herd of 20. 

(e) lBocuMte<i by cow bought from dealer in October last. , , >, — ' , 

(/) Killed diseased cow ai^id inoculated re 

(a) Ho sent thre6 cows to the butcher and inoculated the remaindef. - Inoculatipii se^s to eiye satisfaction to the people in this locality; 
(/*) lias lost pix valuable aiiiujals up to date, and has seven still suffering 'with the diftease. Sis place has been quarantined, 
(i) These ani^nals died last Winter, an|d he now i < 

(j) ThejSe animals died list 'faD.STo sick animals at present. 

(I;) Thes6 two cows were Idpt about a month agp ; ttoks his animals were infected by Hubbs' cattle. His place has been quarantined. 

il) Swill stables, ' ' ' ' ■ ,\ ' ' ' . ' ' ', , 

(m) 'Swill stables. > ■ ■;■ "i ';■ ": ■ ' 

fny,SWill8ta;bles., , . " ■ . .v : 

(o) Tt© disease appeared here JLbout the 1st of March kst, since which tinle ten ani^ 
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CONTAGIOUS PLEUHO-PNEUMONIA NEW JERSEY. 



Repokts OF Drs. Miller ajstd Corlies. 



Hon, George B. LoEiNG, 

Commissioner of Jgrioulture : 
Sir : In accordance with your request I have the honor herewith to forward you a 
brief summary report of the work done upon the veterinary staff of the Department 
of Agriculture since the date of my appointment. May 12 last, until the present 
time. 

My first official act, after receipt of proper authority, was to establish a border quar- 
antine between Philadelphia and Camden, and other points on this side of the river, 
in order that cattle passing over th.e ferries should be detained for the purpose of 
iaspection. / 

To facilitate the transportation and examination of the same, cattle pounds were 
erected at each ferry yard into which all stockwere ordered to be driven and detained; 
until sueh time as they could be seen and inspected. 

Owin g to the distance of some of the ferries from a central localityj much delay 
must sometimes be necessarily imposed, and I very soon found it absolutely impera- 
tive to em^ploy a proper person to watch and assist at the yards in order to prevent 
some of the drivers from removing their stock prior to examinatioc. The person so 
employed was invested- with authority to arrest any person or persons unwilling to 
comply with the order of quarantine and inspection. I am happy to state that no 
arrests have thus far been required, as I have endeavored to accommodate all parties 
as far as was in my power as rapidly as possible, and in order to do so have very fre- 
, quently had to employ the assistance of Dr. Zuill, D. V. S., of Philadelphia, to visit a 
number of the ferry yards while I was engaged at others. 

Since the establishment of the quarantine order, 7,164 cattle have been examined. 
Many of them have been sick with the ordinary diseases of cattle, and quite a number 
have been found to be infected with diseases of an infectious or contagious character. 
But I am. glad, to inforni you that but very few cases of contagious pleuro-pnepmonia 
(the disease for which I was instructed to examine) have been found in companson to 
the nuinber of cattle examined. All of them, however, have been carefully reported 
to the department, and the source of the disease traced whenever it w-as possible to 

dq.SO.'; ;-- ■ . - . . " - , ; " ; 

The first case was discovered June 29, 1881,. and the animal traced back to Wilming- 
ton, Bel*, where she was reported as one of: a lot that came from Baltinibre, Md. 
Ajiother Ga_se, on July 6, in a lot of four calves from Marple, Delaware County, Penn- 
sylvania, all of which were slaughtered at the abattoir, and two of which showed 
lung lesions. The next case, on July 12, that of a cow and calf in a lot of eighteen 
from West Philadelphia stock yards. The cow was ordered to be killed by the State " 
board of health, and a j>o^!i-mo}"^m examination revealed the disease well marked in 
both lungs; lesions were also plainly seen in the lungs of the calf. On July 22 a 
calf brought from Gjiineatown, Bucks County, Pennsylvania, was detected by Dr. 
2uill, and the case referred to me, which I immediately condemned to be slaughtered, - 
when a j30sf-mortewi examiuation rally confim ^ : 

On the 14th of September two oases were ordered into close quarantine as very sus- 
picious. A proper history was afterward obtained, stating that they originally came 
from West Virginia to Baltimore, where they were resold and shipped from Baltimore 
stock yard^ to West PMladelphia, Being fat, they were ordered to the abalitoir for 
slaughter, and a moriem exar^ showed the suspicions to be well founded. 

Oai the 22d of September two cows Were discovered in a h^d that came from Glen- 
dale, Northampt oil County, Pennsylvania. On the 29th two others, in alot thatrpame 
from Bethlehem, Pa., all of which had been herded together at the New Jersey State 
Fair, in charge of A. S. Shimer, and which were aftected with lung trouble. A sub- 
sequent investigation inade by Dr. Gadsden, of Philadelphia, woiild seem to indicate 
that the animals had no contagious disease. He did not, however, see the cattle at 
the time M his vi did see others of the same herd. Almost daily cat- 

tle affected wiLh P/t^/m is PiiZmowaZis F^e^mi^aiis (hoose or husk) are seen at the ferry 
yards, and in view of the fact that this affection has been alarmingly fatal in young 
animals in this State dy.ring the last two or three years, it would seem as if some legal 
measures should be adopted to prevent its sp^read. Other diseases of animals, such as 
swine plague, glanders in horses, chicken cholera, foot-rot in sheep, etc., are existiug 
throughout the whole State, and call for some action on the part of goTernment. 

During the time that has elapsed since the date of^my appointment, especially during 
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the latter part of July and the month of Angnst, I made weekly visits to the State of 
Delaware as instructed, and found many oases of infected farms a,nd several acute and 
chronic cases of plenro-pneunionia. That part of the State immediately borderi ug upon 
PennsylvaQia and the eastern shore of Maryland is certainly an infected locality, and 
the section surrounding Wilmington had suffered from the ravages of the disease. The 
law in that iState is inoperative, and no measures: are taken to prevent the spread of 
disease. 

From my investigations thus far, I must conclude that contagious pleuro-pneumonia 
of cattle exists in New York, N«\v Jersey, Pennsylvania, Delaware, and Maryland; 
that other diseases of animals, especially swine plague, glanders, and chicken cholera, 
are to be found in every section of the country. From my personal experience, of the 
last two years pairticularly, J helieve that the only way to exterminate ^ese diseases; 
is to stop^he interstate ^traffic in ani^mals from infected States, to/^ioroughly examine ^ 
all- cattle^^ crossing from one 8tat© to another, whether from iitfected States or not, arid 
to destroy all diseased and exposed animals at sight. ■ 

Since the system of inspection was adopted at this paiiil a Tery decided change has 
taken place in the general appearaiice of the these ferries. Instead 

of poor, delicate looking, haif-starved animals, or sick or almost disahledj as was for- 
merly the case, none now appear for inspection hut the very best, and It certainly has 
proven a source of great benefit to this seation particularly. No suspicious or unhealthy 
cattle are allowed to pass when they d.o appear. As a result, dealers and dro^vers do 
not attempt to pass inferior animals over if they can possil»ly avoid it. Ooeasionally, 
however, a stranger will come with a lot driven directly from the country, or some 
parties will go to the stock yards and purchase a poor class of animals simply because 
they can buy them cheap, and I invariably subjeot them to a thorough examination 
and inspection. 

The v?ork has been vigorously ^nd thoroughly aocomplished, and great good has 
been derived therefrom. 
Respectfully submitted. ■ • ■ * ' • ■ ^ 

■ ■ . V WM. B. E. MILLER, D, K S. 

Camden, N. J., October 31, 1881. V , 



Hon. George B, LoBiJiTG, ^ . , - ^ ^ 

- ; Commissioner of Agrimliure: ^ - , 

Sir : I have the honor to submit the following report of the work done by me since 
acting as agent for the Department of Agriculture in investigating, inspecting, locat- 
ing, and reporting the existence of contagious pleuro-pneumonia among cattle in this 
State. Oh March 21, 18S1, 1 received my appointment and letter of instructions^ and 
immediately proceeded to visit localities that were known to have been infected by the 
na^lady in the past. My previous connection with an organization that existed in this 
State a year prior to this time, made w somewhat familiar with such places. I also 
prepared and had printed tvvo thousand circulars which I caused to be circulated 
■^mong stOGrk raisers in different parts of the State> requesting those having the malady, : 
pr reasons to believe they had it in their herds, to report the same to me at ray oSde. 
without unnecessary delay, and I am happy to state a number respoBded to it. Upon 
investigation, however, a majority of cases proved to Ije soma other farm of disease re- 
sembling contagious pleuro-pneumonia in itajsymptoms. Ij^however, found., as a rule, 
the farmers were difficult to approach, and in a number of cases tried to cover up the 
existence of the disease as much as possible. This difficulty may be oYercome by arm- 
ing those whose duty it is to iiaake inspectionB, with auth^H-ity^t enter any pxeriiises 
where they suspect the malady to exist. Being at liberty to exercise my own judg- 
ment in adopting the best means to find where the disease existed, I consulted the 
State board of health through its secretar and made a proposition to go personally 
to all reported infected places, make the necessa.ry inspections, and ^fo a dupli- 
cate report to them free of expense, if they would acquaint me with oases reported to 
. them.;^ ->;'^ ■ ^ - - :^ v ; ■ ; ;^ - 

The movement of cattle out of the State is limited to high-bred stock, and irom farms 
that are so well managed t^at contagious diseases e annot get a foothold . There are, 
however, alarge number of yaung calves moved treim Now York for slaughter, through 
the abattoir buildings at Jersey City, to various parts of the St at e, and as there are no 
restrictions imposed they may be a means of conveying pfeuro-pneumouia to other lo- 
calities. The most of the calves raised in the State are fattened and disposed of to the 
-^butchers, ^ ^ . ' 

The annexed tabulated report cannot be relied upon as showing the actnal extent 
of eontagious pleuro-pueumonia in th© State at t lie present tifJe. EnoLigb, howeyer, 
has been gained to show that it has an actHal existtaiee, but^not to the same extent as 
it did at the time of the gQlhg into effect of the tot act, approved March 13^ 1879. 
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Nwmker candition of herds mamined. 



- - - Qpimtiea. . , 
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EespectfullY submitted. 

JAMES O. COBLIES,i}. V. S. 

Newark, J., October 11, 1881. ; : ^ ' 



CONTAaiOUS PLEUEO-PKETOOm^^ PENNSYLVANIA. 



^ EUPpjiT OP Dr. (3tAi>&pw» 



Hon. Georgb B. Lgring, 

Commissioner of Agriculture y 

Sir: In accpi^dance with instruction^ from your department, I herewith submit a 
statement of the extent to wHch contagions pleuro-pneumonia ^* has prevailed re- 
cently in this Stiate, and the efforts made by iihe State authorities for its ektirpation. 

The disease has existed in the State oT PeSnsylTahia, to a greater or less ex^nt, for 
a nuniber of years; and although the fegislature, by act of April 12, 1866, endeaYored 
to prevent its extension and prescribed penalties for those disposing of or removing 
infected animals, no systematie attempt seems to have been made looking to tlie 
eratUcation of the disease by the destruction of affected animals, until the sjpring of 
1879, when, alarmed by the fact that the ports of Great Britain had beea closed to 
cattle shipped from the Tlnited States, aiid it b^ng learned that in several counties of 
the State the disease at that time existed, a bill was introduced in the legislature pro- 
viding for the^ stamping out of the contagion. This measure met with most vigorous 
opposition, caused, mainly, by the declaration of certain veterinary surgeons, that the 
disease was not contagious. By the earnest efforts, however, of Mr. Thomas J. Edge, 
secretary of the State board of agriculture, who was in possession of the testimony oi 
dairymen and farmers who had suffered from tke rava^^es of the disease, and af vete- 
rinary surgeons who had had actual experience with it both in this country and in 
England, and consequently were well aware ^f its contagious character, the act of 
May 1, 1879, passed both branches of the legislature, and was approved by the governor. 

Immediately after its approval the governor appointed a commission to examine 
and determine whetlier infectious or contagious pleuro-pneumonia existed among cat- 
tle in a»ny eounty or counties of this commonwealth, and report the same withont un- 
necessary delay. " After hearing the testimony of a number of practical dairymen 
and veterinary surgeons, the commission decided imaciinoualy and reported to the 
governor that the disease did exist in at least two countit^s in tiie State. 

Upon the receipt of this report, the governor appointed Mr.- Thomas J. Edge his special 
agent and assaitant, to carry out the provisions of the acts of 1M6 and 1879, ^for the 
prevention of the spread of this disease, and issued to him a commission and instruc- 
tions for his government. * 

Too much praise cannot be given to this gentleman for the energeti e manner in which 
he has fulhUed the duties of his appointment, and the gi:eat reealta he has accom- 
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plished at a comxoaratively trifling expense.^ .Se immediately appointed, intlie several 
counties of the State, 450 persoiiH as official reporters, witli instructions to communi- 
cate to liim at once the existence of any infected animals, or those supposed to be 
infected ; and upon receipt of such information a vetei-inary surgeon was at once sent 
to esamiae the animals, and if the disease was found to be that of contagious pleuro- 
pneumonia, the entire farm was placed in quarantine, the animals .appraised, those 
tliseased killed and paid for hy the State, and the others kept under surveillance until 
three months after the last trace of disease was discovered, when the quarantine was 
removed. 

From May 1, 1879, to the present time, 64 herds, numbering 1,252 animals, have been 
placed in quarantine, 324 animals have been killed, of which 257 were paid for by the 
Sta^e, the entire cost to the State being only f 10, 750, of which $4,325 was paid for ani- 
mals destroyed. 

The disease has been confined to nine counties in the eastern and southern sectiona 

of the State, the herds quarantined being distributed among the counties a^ follows : 
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Lancaster . . i * - - - - - - - ----- — . ^ . — ^ - 2 

Chester . -•-> J---* - ;15- 
Deia wafTe :• • » • ^ •■-•■-•■••••••-•••-•-»- 17 

Philadelphia vX.^--— — ^- 6 



Montgomery. ... , . ----- .„ . . ,>...-... 17 

;&UG1CS > _ - a — _ - — ——- — — —'--■ mm m 'mm s p « ' ~ 3- 

LeMgh.-:^.-- ------ -•^--. ----j.--- ----^ I 

. ' Total _ - . - - m « * • . - . - m-m . m^mmm ^4 



In many of these herds the cause of infection has been traced directly to diseased 
animals brought troui Maryland and placed among healthy cattle, numbers of which 
were infected by them. In other instances thie disease.was communicated from chronic 
cases that had apparently recovered ; in otiiers, by the contact of persons who had 
been attending diseased animals aiid afterwards went among healthy ones^ without 
first disinfecting their clothing. In still other instances it was oommuniGated from 
one farm to another by means of stireams of - running water,- or by healthy animals 
'being allowed to graze in fields adjoining those in which diseased ones wer& pastured. 

M the present time thedisease is confined to the counties of Delaware, Montgomery 
and Philadelphia ; in the former of which three herds numbering 30 animals, in Mont- 
gomery one herd numbering 19 animals, a;nd in the latter one herd nunxbeiing 41 ani- 
mals, are now in quarantine. . J _ : 

The disease at present in Delaware County Was introduced to one herd by cattle 
from Baltimore, Md., and conimutucated from this herd to two adjoining faarms. The 
existence of the disease was discovered by Dr,. Bridge, the State inspectorj by the 
meat of diseased animals being exposed fi)r sale th the Philadelp markets. 

There is no question that the 4*a^6 of P^i^^sylva^^^^ enti^e^y free from 

infection to-day were it not for the fact that no precantions are taken by the Maryland 
authorities to prevent the spread of the contagion; diseased animals from that State 
are constantly brought into this and thus infect healthy herds. 

Since my appointment by the Department of Agriculture, I have been in constant 
communication with the State authorities and they have always co-operated with me 
ia all measures for the discovery of the disease and have labored faithfully to prevent 
its spread. 

The calves in all infected districts are slaughtered by direction of the State inspec- 
tor, and are not allowed to be removed into other portions, or out of the State, for fear 
of spreading the infection. 

By official statistics the number and value of cattle; in Pennsylvania, last year, was : 

Cows....-...--..—-.--. - j851,790 118,625,000 

Oxen and other cattle — . 674, 000 14, 962, 000 

: . : _ 1,525,790 .33,587,000 

When the amount of money invested in cattle is considered, the sum expended by 
the State for stamping out the disease seems very insignificant ; yet the State officers 
were very much crippled in 'their operations by a decision of the auditor-general, made 
in June, 1881, that the payment for cattle destroyed was not a necessary expense within 
the meaning of the act, and refusing to allow any claims for such payment^ audit 
was not until October 15, 1881, that he was induced to reconsider his decision and allow 
such claims, and only then provided the total amount expended for the year should 
not exceed f 5,000. ■ 

In the mean time some diseased animals had been introduced from Baltimore,, and 
we have learned of instances where the owners of them concealed the fact, knowing 
that the State had ceased payment. 

In conclusion, from personal observation and the reports received from those ac- 
tivjely gngaged in its suppression, I am convinced that the disease can never be efiioc^^ 
ually eradicated without- 
First. A more efficient quarantine ; 
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Secondly. The killing of all chronic eases, no matter how apparently heaWhy tl\e 
animals may be ; and, 

Thirdly. The adoption of stringent regulations for the proper inspection of all ani- 
mals removed from one State to another, the inspector to have full power to cause the 
instant destruction of all diseased animals. 

The present system of quarantine seems to he almost a farce. The animals are al- 
lowed to roam at will over a whole farm, and are placed in fields bordering on public 
roads, and divided from neighboring farms only by an open fence. In this way the 
disease has been communicated in a number of instances. The only effective way 
would be to confine all animals tliat have been subjected to infection in an inclosure 
remote from other cattle, separating the sick animals from the healthy ones, and al- 
lowing no one who has had access to the diseased animals to approach the healthy 
without first thoroughly disinfecting their clothing. 

Chronic cases, although the animals may be apparently healthy, are but moving 
centers of contagion, for from the nature of the disease the lungs once aifected never 
resume their normal state, and we have several instances where these chronic cases 
have affected herds, and the animal communicating the disease has outlived those in- 
fected by it. - ■ -- 

From the experience of this State, the necessity of preventing the transmission of 
the disease from one State to another cannot be overestimated, and until a law look- 
ing to this end is enacted, it will be impossible to rid the country of the disease, for, 
one State refusing action, may endanger all those lyinff contiguous to it, even though 
they may be using every endeavor to rid themselves ol the plague. 

Respectfully submitted. - - ' ' - " 

^ JOHN W; OAPSDEN, M.R. C. V.S. 

Philadelphia^ October 31, 1881, 
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(a) Twenty-one animals have heen quarantinccf- hy order of State authoi^ities. ' (b) Sixteen ainmstla in quaraiiti^e by order of State authorities. (<;) Iteuia^ning animals in 

Staraptine. ' (rf/e,/) Pour aniruala belonjiiiio^ to Mr/^p^ a few days affeeip this r^poit was iuadet, alaughteredfor^^h^ no firld^jnceei of disease. 

)uriI^^^tiIe month Mr. ^Miloer's herd, haviuy; developed tib synjptopis of diseaae, Vere orderedfrom qtvia^antrne^ No e\dd6Uo©§ of dkpase having appeared in the h©ir<^s of Messrs. 
"Dlrioh and Itrider, they \v0;re al8() niloased Irom quarantiii<? eaiily iii Jund. (^r) This aninial ^as infected by; a coy pin'cliaaediitt Baltimore, which was auiFering with chr6nio 
Goiita*' 10118 plenro-pneumoilia ; quarai^tinedl {h) Hetd stJlVin qiiarantihe. j[t) Xiifected by atocU from Baltimore, Qviaiijantiiled >y order of Stat© authorities. ij, ky At 
the foregoinji date tln§ herd is rei>r6sejited aa heiiig in a sad pliglit • oue aniiiial died July 1,2, another :Atig)l6t 4, andstiJl another August 17. The herd wfitis ptoperlT quarantined. 
(l] The two cows killed on August 23 were in the last stages of the disease; aninials were infected by Worral's herd oa adjoining farni ; quarantined- iin) This animal waa 
killed hy order of State authorities. (n) A second animal was killed by order of Stai,te anthoritieg iOn Sepltember l4i (0) The State inspector regards 15 of these animals aa 
chronic caaes, (p) InfectedJ^y adjoining herd belonging to Mr. IV^oiral; qd^ (5-)' This animal wa«' killed by State ^ (/) The animals sick 3,re chronio 

cases and are doing w:ell. (s-j "No changes since last report. (<) These animals died biit' reo^tly- , Th^ owner was of thje> oi»iniojEi that tfhe State baid ceasled to pay for 
odndenmed cattle, and hence made no report, (u) On November 8, trhen again examined, two more aniinals in thia b^rd were fonrid aick. The herd is s-till quaraiitined. 
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CONTAGIOUS PLEURO-PNEUMONIA IN MARYLAND, THE DISTRICT OP 
COLUMBIA, AND VIRGINIA. 



Repobt OF pR. Rose. 



Hon. Gkoegb B. LOEIH0, 

i €ommissionw of Agriculture : 

Sib : By rec(_uest I forward you a report of my in ve^igations throughout the State 
of Maryland and the District of Columbi a; as inspector of contag ious -plenro-pneumonia 
In cattle. It will he necessary to subdivide my report, in order to impress upon the 
minds of those who may read it the fact of the existence of such a terrible malady ; 
also to what extent it has been transmitted, and the amount of virulence contained 
in each infected stable and distriijt. It is my intention to give you a report of the 
past as well as ofthepTesent, and for this purpose I have kept a complete record of those 
who haye lost stock during the existence of this disease. 1 am satisfied, however, that 
I have missed many stables where the disea^ previously existed, which fact l attrib- 
nte to the fear of owners of neat cattle who have experienced the ill effects of the dis- 
ease among their stock. One point to be remembered is the non-existence of this 
disease on some farnas where it was reported by the owners to have previously pre- 
vailed. It is true that some people have confounded this disease with the southern 
cattle fever, whieh may be very readily distinguished by the general observer during 
the existence of either of these diseases ; but in making a diagnosis of a certain dis- 
ease of the past, with an imperfect history to guide us, we are compeiled to reserve 
ourdeeision. This I found to be the case about Alexandria, Va., and in some parts of 
Maryland. The majority of intelligent people who read the symptoms, course, and 
termination of contagious pleuro-pneumonia in cattle, generally quote the remarks 
given by our standard authors of the very malignant form of the disease. It appears 
deeply impressed upon their minds that all cases must show these severe symptoms. 
It would be well if such vfas the ease ; more of them would die. This would lessen 
the spread of so contagious and infectious a malady. But all cases do not die (unfor- 
tunately ) I cohval^sceuts transmit the disease to other animals, especially if removed 
from the infected stable to a healthy herd of cattle in some other locality. Again, some 
animals do not show any symptoms o;f the disease^ although others aboutthem may 
die. I wish to impress upon the minds of cattle-owners the necessity of watching these^ 
cases with care ; oftentimes they are the means of transmitting the very worst form of 
the disease to other animals. They are often affected but slightly, resolution having 
taken p] ace before any external symptoms are observable. Although these remarks are 
well ixnderstood by yourself, still I think them very necessary for the benefit of cattle- 
ow»ers, especially in Maryland. 

INFECTED LOCALITIES m iBAL^^^ GITY AND COUNTY. 

I commenced niy investigations as inspector of cattle in the State of Maryland for 
the Department of Agriculture, March 28, 1881. In beginning my report of this city 
and county, and before alluding to the ravages of the malady in the past, it will be 
necessary to mention the stables in which the disease existed at the time of my inves- 
tigations, April?, 1881, I found an infected stable four miles north of Baltimore citjr, 
hel onging to Judge D. M. Perine. He owned at this time some valuable stock. I 
found several of them sick with contagious pleuro-pneumonia. No history relating to 
its origin among his cattle could be obtained until the hired man spoke of a bull which 
belonged to a neighbor named J, B. Manning. This bull was alio wed to enter the barn- 
yard of Judge Perine at all times. Being suspicious of this animal, I made inquiry - 
regarding his: whereabouts during the past six months. I found, by further inquiry 
and careFuies:amination of other herds in this locality, that he had infected animals 
beloriging to Mr. Thos. R. Jenkins and Mr. J. W, Ward. The former had six cows, 
one of which I examined and found the left lung consolidated in its middle and upper 
portions; hydrothorax was present; temperature 104pF,; died April 10. Precautions 
were taken to prevent its spread if possible. Mr. Ward, who owned four cows, was 
less fortunate. He wintered the animals belonging to Manning. I found one of this 
Jierd sick with the disease. Teniperature 104^ P.; slight dullness on percussion Over 
the right lung, with the characteristic cough. This cow died one month later, but 
previous to her death another one of the four was attacked. Owing to the lack of 
power to destroy these infected animals, I was compelled to allow them to roam about 
the toina, to further disseminate the disease. Manning's place has been infected for 
the last ten years. He has lost cows at different periods, sometimes one, at other 
times two or three animals, and has thus kept up a constant supply of virus suffleient 
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to infect animals entering Ms stables^ at any season of the year, or that miglit come in 
conta<jt with his recovered cases. 

About the middle of April last I visited ^ section of Baltimore county called Long 
Green andDelaney Galley, distance seventeen niUes northeast of Baltimore city. Most 
of these farmer^ have valuable stock in the line of milch-cotps. Thos. Pierce claims 
to have had the first outbreak of the disease in his section of Baltimore county this 
spring. His farm cGusiats of 1, 000 acres of land, most of wMch has been used of late 
as a pasture field. €attle come here from all parts of this county to graze. He could 
not tell me how his cattle cohtracted the disease. I found a herd consisting of 30 cows 
and 2 bulls. Four of the cows were sick with the disease, and 5 others had died pre- 
yipus to nay visit. His neighbor/ who ownS: the lost 9 cows with the 

-same malady/ while others were suffering with it during my visit. I was not satisfied 
with the history given.me by the hired man on/the latter place, which is owned by 
General Trimble, but the General admitted that one of lus animals jumped the fence 
into the pasture field belonging to Mr. Pierce. Three weeks after he noticed this out- 
break among Ms cows. I went from this place to Long Green, which is 2 miles east 
of Pelaney Valley, to examine a herd of cattle, consisting of 10 cows and 1 bull, be- 
iongiug to John A. Conklin. -Mr. ConklinallowedSof his cows to winter on the Pierce 
farm. Hearing of this outbreak, he had his cows returned to his own farm, but, shortly 
after, the disease appeared in his herd. Five animals were attacked at different periods, 
and, during the months of March and April, 2 died. No disinfectants were used, and 
great negligence was manifested, and I was not surprised to find on a second visit 
toward the close of April that other animals were affected. In the barn one, case was. 
iound. Calling again, about the same time, at Mr, Gonklin's place, IfQund no change 
in his animals, except that, in the intei^my- he seems to have used disinfectsbuts freely. 
Two sick animals were allowed to roam at- will over his entire farm. 
- On May 4th aud 5th I visited a place called Glencoe (Northern Central Eailroad), 
situated on the Baltimore and Yorktown turnpike. Here Ifoundfour gentlemen, owning 
adjoining farms/who had experienGed heavy losses in cattle. Dickinson Gorsuch, vrho 
jives one nule west of Glencoe, had the first outbreak of contagious pleuro-pneumonia 
in this neighborhood. Mlgbny head of cattle have died with- the disease on his place 
since 1876. It was transmitted ' from this farm to that _ of T. T. Gorsuch, a relative, 
who lives one-half mile east. On the same turnpike, opposite the former place, lives 
another relative, Joshua Gorsuch, whose cattle also contracted the contagion. The 
latter sold a cow affected with the disease to a man named Jessup, who lives in this 
locality, which soon infected his stock, ultimately causing a heavy loss. I recite this 
history simply in order to explain the transmission of the disease from one place to_ 
another. I found two chronic cases on the farm of T. T,:Gorauoh. Adjoining lives 
another relative named Alfted M4ys on whose plaeeT found 3 cows, out of 5, sipk with 
the disease, A cow had died previous to my visit. I advised the. owner not to permit 
hi^ cows to go to other pastures. He paid no attention to my advice, but allowed the 
eick animals to leave his place to graze on hi^ father'a farm, distant 1^ miles north. 
I followed the animals to his father's (Jno, P. Mays), where I found the disease pre- 
vailing among his cattle. He has lost 12 head of fine Ayrshires and Alderney cows 
during the past six weeks. I saw 4 others suffering with the disease. The first animal, 
to infect this locality was brought from 

: On March 30 -I visited a dairy stable Dear Cathedral street, Baltimore, belonging to 
Jno. McCormaok. I found a case of contagious pfouro-pneumonia among this^h^ of 
seven cows; recovered, but right lung affected. On May 16 another cpw in this s 
showed symptoms of the disease. - - . : - . ' - ' : 

On April 1 the stable of Herman Breakman> Highlaaidtown, contained 5 cows, one 
of which was suffering with, the disease, _ _ _ V i ; . - : 

About the same time I visited the stables of Mr^ pouglas, Upper Canton, 1^ miles east 
of-Baltimore. This stable contained 52 cows, all of which had beeu inoculated with the 
virus of contagious pleuro-pneumonia, I have made repeated visits to this place for the 
purpose of studying the effects of inoculation . But owing to the continual exchange 
of cattle, I have gaiued but liitJe information. I could detect no cases, although the 
disease existed here last summer. 

On April 12 I visited the dairy farm belonging to Chas. P. Harrison, of Pikesville. 
This and the Douglas farm are the only farms on which inoculation has been practiced 
in the State, to my knowledge. Mr. Harrison says he has been exempt from the dis- 
ease since 1873, and claims inoculation as a great preventive measure. 

On April s I visited the dairy of Mr. Jeokel, one mile east of Baltimore. This herd 
consisted of 50 cows. In his stable I found 5 recovered cases. This gentleman lost a 
great many cattle last summer by the disease; but could not, or would not, tell how 
many. V v ^ ■ ' : : - 

On April 5 I visited South Baltimore. I found this section of the city also infected, 
Wm. Hamburger (dairyman), Hanover street, had iBcowSj among which was one chronic 
case ctf contagious pleuro-pueumpnia,.: This place has been infected for a^ least six 
yeaiBi There are other dairiea in close proximity to this one. If one of them remaihs 
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free of tlie disease for a short period the others will have one or more cases to contend 
■with. I have made many visits in this section of the city, and I have invariahly de- 
tected at least one case of the acute type of the disease. Recently I explained to Dr. 
Lyman the condition of this ]ocality,"and on visiting it pointed out to him two acute 
and one chronic case of the disease, I found also one dead animal on the commons 
near these stables. We had the dead cow removed to the bone-yard, and the post-mor- 
tem examination revealed all the chafateristic lesions of the disease. I may safely 
say that the diseased lung weighed at least 35 pounds. The diseased animals on the 
commons were allow-ed to commingle with the healthy ones. This man has lost, by 
contagious plenro-pnenmonia at least 35 head of cows within the past six years. In 
all such infected localities I find the people attribute all this trouble to dealers in cat- 
tle. A majority of fresh cows purchased of these dealers are healthy at the time they 
euter these infected stables, and they develop the disease sooner or later afterwards. 
Ed ward Sachs and brothers keep separate dairies, but occupy tlie same stable, which is . 
separated only by a partition wall in its center. They usually have 30 or more head 
of cows, amoug which I have occasionally found a diseased one. 

Cornelius Frostier (dairyman, same locality) OAvns 13 cows, and tries to keep that 
number on hand. I found 3 chronic cases of contagious pleuro-pneumonia in this 
stable on April 5. I have made several visits here each month, but have failed to de- 
tect an acute case. Animals are not often exchanged in this stable, which has a ten- 
dency tO lessen the number of acute cases. On June 10 one of his cows died with the 
malady. 

John Hillar (dairyman, same locality). This stable contains 13 cows and has been - 

. infected for a long time. On June 8, after lingering some time with the disease, one 
cow died. On June 10 I found two others sutfering with the disease. On June 23 
one of the sick animals, which I found on the lOfch instant, was missing. The other one 
was still liugering. On July 27 I found two more of these cows sick with contagious 
pleuro-pneumonia ; four others had been removed from the stable and new cows placed 

. in their, stalls. 

On April ? I visited a dairy belonging to I) avid Stevens, at Woodberry. Here I 
found 7 recovered cases, from the outbreak which he experienced last year. He lost 
at least 20 head of cows at that time from the effects of the disease. One cow died the 
day previous to this visit. The lungs were shown to me. The right lung was com- 
pletely consolidated throughout its anterior lobe. Since then I have been unable to 
detect any more affectedv animals in this stable. Mr. Stevens has decided to part with 
every cow which shows the slightest symptoms of the disease. 

Infected localities in Baltimore City and County prior to 1881. 



Name of owner. 



Localities of infected stables and premises. 



ISTo. died. 



Tear. 



Laurence TVeimbeck. ... 



Mr. Micliaelman . 
. Mr. ICiefer 

Mr. Doran 

Ml'. Douglas . . . . . 



B. Brooks . . ......... 

John Sweeny . . , 

John Bauingartiier. 
Patrick Holland . . . . 



Mrs. Hartman. - 
(reorge Furley. 
Mr. Zorn . ..... 

Mrs. Clay ....... 

B. Miller ; 



Henry Hughs . . . . 
M r. Len nc-.^ . . . - . . 
James M. Davis. 



A. S. Abell - . .-. 
J. B. Manuing. 



■Wniiam Hambiirger 

G-eorge and Edward Sachs . 
Mrs. Sweigert . - . . . . . ....... 

Cornelina Frostier 

John Hillar .. . . 

George Klein 

John Bugall . .......... ^ . 



John Bair.. 



Highlandto wn , one-lialf mile east of Baltimore, 
Baltimore County. 

do... ..L.... ■ 

... do 

.....do-.-...... 

One and a half miles east of Baltimore, Balti- 
more County, 

Canton, east of Baltimore, Baltimore County.. 

Ea?t of Baltimore, Baltimore County 

Kortheast of Baltimore, Baltimore County 

Philadelphia Boad, east of Baltimore, Balti- 
more County. 

do. - - . - . . . ..... ... ..... . . 

Canton, east of Baltimore, Baltimore County.. 

......do....... ... ... ... 

......do... 

Patapsco ilSTeek, two and a half miles east of 
Baltimore, Baltimore County. 

IsTorth end of Baltiniore,^ Baltiinore County. . 

Huntington avenue, north end of Baltimore, 

Baltimore County. 
Four miles north' of Baltimore, Baltimore 

County. 

Three and a half miles north of Baltimore, 
Baltimore County, 

South of Baltimore, Baltimore County , 

do , 

... . do 

......do............ 

.....do............ 

do.--.. ... 

Washington Eoad, near BaltLmore, Baltimore 
County. 

do........ 
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1880. ~- . 


4 


1880. 


3 

Hnknown. 
Unknown. 


1880. . 
1880. . 
1880. 


- 20 
3 

Unknown. 

35 


1880. 

Unknown. 
1871. " 


Unknown. 
Unknown. 
Unknown. 


Unknown. 
Unknown. 
Unknown. 


8 

Heavily. 


1880. 
1880. 


3 
5 

Unknown. 


1879. : 

187a 

1871. 


1 


1880. 


22 


Since 1861. 


35 

D 

2 
4 

Unknown. 
Unknown. 
17 


Since 1875. 
1880. 

Since 1878. 
Since 1871. 


Unknown. 
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ISdme of owner. 



Localities of infected stables and premisea. 



Ko. died. 



Tear. 



Mr. Eogan . 



Mr. Fogal , 

Mrs. Kinny 
Tho. Langlior. , 



J ohn Grlenn . 



Aug. Xurm an . 
Nicholas Boary . „ . , . 

Boss Winans.. , 

Hayfield Meiryman. , 

Mr. Shipley 

Mr. Eidgely . 



Dr. Piper . . . , 
John Smith . 



Jacob Wisner. . , , . , 

Samuel E. Parks... 
William Williams. 



P.McGreerer . , . 

WilHam Anderson - . 

Charles P. Harrison. 

Dr.B. E. Wood \ 

John W. Wagner . , . 

Slade & Scribner 

C. L. Rogers ...... 



James Lyon .. . . . . , . . , 

McDonough Institnte. 
— — McCaiiley........ 

J ames "Vaughan ...... 

Charles Baker 

David Stevens ... i ... . 
Denis Mathews... i..-, 
William P. Hagan ^ - - • , 



D. Grorsucb - . . . 
T. T. Gorsuch. 
Eli Mathews-, . 



Wasliingtcin Eoad, near Baltimore^ Baltimore 
County. 

do.................... 

— ...do 

Frederick Road, west of Baltimore, Baltimore 
County. 

Catonsville, six miles west of Baltimore, Balti- 
more County. 

do 

Sterrett street, Baitimore, Baltimore County. . 
Baltimore street, Baitnnore, Baltimore County . 
......do 

...... do.. 

Towsontown, seven miles nortb of Baltimore, 
Baltimore County. 

do ...... 

Two miles northeast of Towsontown, Balti- 
more County, 

One mile east of Towsontown, Baltimore, 
County. 

do 

Govanstown, four miles north of Baltimore, 

Baltimore County. 

^ do 

Hillen Boad, near Govanstown, Baltimore 

County. 

Pikesvlile, six miles northwest of Baltimore, 

Baltimore County. 
Hillen Eoad, near Govansfcon, Baltimore, 

County. 

Pikesville, six miles northwest of Baltimore, 

Baltimore County. 
One and a quarter miles from Pikesville depot, 

Baltunore County. 
One mile fcom Pikesville depot, Baltimore 
County. " 

..do 

ISTear Pikesville depot, Baltimore County . . 



-do. 



Mount Washington, Baltimore County 

do... ....... — 

Wbodberry , Baltimore County 

Dulane^'s VaUey, Balthnore County .......... 

Two miles east of Long Green, Baltimore 
County. 

One mile west of Glencoe, Baltimore County. . 



Unknown. 



6 

15 

Unknown. 
Unknown. 
35 
1 

1 
20 



10 
5 

5 
20 

Heavily. 

6 
1 
10 
12 

Unknown. 

6 

Unknown. 

in 

Unknown. 
20 



.do. 



Mr. Euaaell . 



One mile west of Monkt^n, Northern Central 

Railroad, Baltimore County. 
Mount Winans, Baltimore Couniy 



Since 1870i 

1880, 

187a 

1873. / 

1874. 
1880. 
1864. 
1864. 
1866. 
1880. 

1880. 
1880. 

1880. 

1879. 

1876._ 

1879. 
1880. 

1873. 

1880. 

1880. 

1879. 

1876. 

1880. ^ 



1880. 
1880. 
1879. 

1876. J 

1879. 

1879.- 



* ^Tot willing to tell their loss. 
Urapossible to tell, constantly changing, 
t Infected since 1876. 



SEMARICS, 



I cannot give yon accurately tlie aggregate, loss snstained by the owners of dairy 
cows in tills city and its suburbs, on account of so many liaving retired from the 
business. Many cases of contagious plenro-pneumonia are hidden from me, not only by 
the owners of such animals, but many dealers about here make a practice of exchang- 
ing such animals. I have repeatedly visited stables in the eastern and southern part 
of Baltimorej fully expecting to find some acute cases. Occasionally I have succeeded, 
but not to that extent which I ehoiild have done. Some cases which are mild in 
character are allowed to remain in these stables, providing they assume convalescence, 
I must confess that these x^eople are very shrewd in their prognosis of such cases. All 
those that assume the colliquative type of the disease are disposed of prior to death. 
No later than last year the malady existed in the eastern part of the city to an alarm- 
ing extent. Very few of the dairy stables escaped its ravages. I have fonud it a 
Universal fact, not only in this but in other States, that periodical outbreaks of the 
disease are to be looked for wherever its destructive elements have become imprisoned. 
In south Baltimore I have noticed isolated cases among the different dairy stables ever 
since March last. Too much buying and selling is done in both of these sections to 
ever rid the stables of the disease. They allow a cow to remain in them long enough 
to develop the malady and then she is hurried oif by the dealers to other quarters. 
This practice is the cause of the transmission of the disease into the outlying counties 
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of Maryland as well as into the States of Pennsylvania and New Jersey. I am con- 
Yinced that many people have experienced serious losses among their etook from such 
sources of infection, and yet they seem indisposed to acknowledge the fact. This 
accounts in a great measure for the many infected farms throughout the interior of 
Maryland. We have still another source of transmission, that is from those animals 
called recoyered cases. Their tissues are stamped with the virus for an indefinite 
period of time after convalescence, and where such animals are allowed to exist the 
virulency of the disease is only reserved for the infection of healthy animals. Many 
stock-owners in this State have confirmed opinions as to the poor quality of food 
given and regard this as the cause of disease. This is an ahsurdity. No matter how 
an animal may be fed, it must come in contact with a diseased one or enter some in- 
fected stable before the contagion can generate in its system. To illustrate this fact 
we can have no better example than the history of this disease as shown throughout 
this countyi 

During my investigations I have been very careful in trying to trace tha malady to 
its origin, but as yet I am unable to find any stable where it existed prior to 1864. At 
that time most of the cows were sent from the Middle States into Baltimore and Wash- 
ington, the war having stopped the supply. At this time the disease was known to 
but few people. Eoss Winans, of Baltimore, who was among the first to experience 
the disease, tried his utmost to prevent the public from knowing of its existence among 
his cowSi A few persons fix the date of its appearance in his stable as early as the 
year 1863* However, other dairy stables in the vicinity commenced to lose cows 
with the disease, when it was traced to Washington (see report of Washington). In 
1866 Mr. Shipley succeeded Eoss Winans in the dairy business. He used the same 
stable, having been told by Winans that no disease of any kind bad ever existed on 
his premises. Shortly after taking possession Mr. Shipley noticed a few of his cows 
coughing, while others became short of milk and lost api)etite. Eventually, 35 head 
of cows died. Mr. H. Merryman sustained a loss in this stable about the same time. 
Othey dairymen commenced to suffer from its ravages. Outside of this city, all along 
the line of the Western Maryland Eailjpad, in Baltimore County, can be found stables 
where the disease has existed, and since the above time it has been transmitted from 
one section of the county to another. This was caused, generally, by buying infected 
animals at the Baltimore stock-yard, and by allowing animals from infected stables 
to pasture with healthy ones. We are now able to point out sections in different 
parts of not only this but other counties of Maryland, where periodical outbreaks 
of th© disease occur annually. Sometimes these outbreaks are of a mild and at other 
times of a most malignant form. Baltimore city and its surroundings furnish infecting 
material for a wide extent of country. 

CECIl. COUNTY. 

On May 9 I commenced my investigations of this county. Elktoju is its county seat. 
The following day the members of the Cecil County Agricultural Society hold a special 
meeting, which gave me an opportunity to converse with men who are anxious to aid 
the Q^flcers of your department in checking the spread of contagious pleuro-pneumonia. 
From Mr, A, E. Magraw, president of the society, I gained considerable information 
regarding the hygienic conclition of cattle throughout the county. Elk ton I consider 
free from the disease at present^ although many cattle are brought here in the early 
fan from Baltimore to be wintered by farmers, and after being fattened are sent to 
Philadelphia and elsewhere for human consumption. A great many nnlch-cows are 
also sent here from the eastern counties of Mary land and from Virginia, thus avoiding 
to a great extent the infection which prevails about Baltimore. When we remember 
to what extent this city and vicinity is infected, it seems miraculous that any locality 
in the State should be so exempt as this. Mr. James Yates, three miles northeast of 
Elkton, informed me that, in 1879, he lost three cows with the disease, and from the 
" history he gave me I concluded that such was the case. 

On May 11 I visited a place called Brick Meeting House, where I found a recovered 
case of contagious pleuro-pneumonia, belonging to Levi Mearns, who bought some 
cattle at the Baltimore stock-yard, in company with a neighbor, Mr. Thomas Stevens, 
in 1879. Shortly after the arrival of these animals the disease developed itself among 
them, four head dying @n Stevens', and three on Mearns^ farm. A few recovered on 
each place, which were afterwards sold to a butcher who took them to Philadelphia. 
This small village is situated but a short distance from the State line between Penn- 
sylvania and Maryland. From here I went to Rising Sun, which is still nearer the 
line, but could find no sign of the disease, although it had recently existed near this 
place in Pennsylvania, where it had been stamped out by the authorities of that State. 

On May 12 and 13 I visited all the principal towns along the county line from 
.Rising Sun to Perry ville. During this investigation I visited many fine dairy ferns 
and inspected a number of valuahle herds, each herd consisting of from 20 to 30 head 
of milch-cows, but could detect no signs of disease among any of them. At Perry viUe 
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I found a gentleman named John Stump wlio, in 1879, lost 11 head of cattle by tlie 
disease. The disease was brought to Ms place by cattle purchased in Baltimore. 

May 25, 26, and 27 I concluded the investigation of this county by A^isiting all of 
that portion lying south of the Philadelphia, Wilmington and Baltimore Railroad, com- 
mencing at Fredericktown and working north to Chesapeake, I failed, however, to 
detect a single case of contagious pleuro-pneumonia in this section of the county. At 
Chesapeake I found a few gentlemen who deserve great credit for the energy which 
they display in trying to exclude from this place all cattle, from, infected districts. 
Mr. John A. Harriot, member of the Cecil County Agricultural Society, seems to be 
the most active in this good work. 

I will mention here that I visited a portion of Kent County called Calena. I made 
this visit because steamboats ran daily between Baltimore and Fredericktown. The 
two counties are separated by the Sassafras River. Thinking that an occasional in- 
fected animal might enter the comity by these boats, I made a close observation of the 
cattle in this place, but I failed to detect the existence of any disease. 

HARFORD COUNTY. 

During the early part of June I visited this county, of which Bel Air is the county 
seat, r met prominent citizens who informed me of the existence of contagious pleuro- 
pneumonia among their cattle in former years. I visited all the towns and many 
farms, but failed to find a single case of the disease in the entire county. I was well 
pleased with the preventive means adopted by Colonel Stump and Dr. Magraw. In 
I8b0 they received authority from the governor to appraise all animals infected with 
the disease, with authority to destroy them. Early last year Eldridge Gallop, who 
occupies the large farm belonging to the Citizens' Banking Association of Baltimore, 
brought a large herd of cattle to his place from the Baltimore stock-yard. Shortly 
after theif arrival disease appeared among them, and four died in a few weeks. Not 
knowing the nature of the disease at that time, he commenced to treat the sick cows. 
Those which showed no symptoms of ailment were sold. Four such were sent into 
Pennsylvania, where they soon infected cows belonging to Mr. Pyle. This fact becom- 
ing known to the Pennsylvania authorities, they destroyed every sick cow and quar- 
antined the stable, Mr. Gallop sold others singly to different parties in Abingdon, in 
this county. As soon as Colonel Stump and Dr. Magraw learned of the condition of 
these animals, they proceeded to kill every one of the cows that came from Gallop's 
infected herd. They then visited the infected stables and killed 22 head. Some 
animals had been sent to Baltimore previous to this slaughter, a fact unknown to 
these gentlemen at the time. In this herd 17 animals in all died from the effects of 
the disease. Since this transaction no further, trouble has been experienced in this 
locality. I visited other sections of the county, where many herds of cattle are raised, 
and where large tracts of land are used for pasturing and wintering fat cattle. ^I 
think this latter pursuit is carried on to a greater extent in this county than in any 
other county in the State. The most of this grazing county lies along Deer Creek. 
Farmers in this locality frequently winter from 75 to 100 head each. The cattle pass 
through the Baltimore stock-yard previous to their arrival here. In the early spring 
they are sent to the Philadelphia markets. I was told that a Mr. Amos and son, who 
lived in the northern part of this county, had lost cattle from contagious pleuro-pneu- 
monia, I visited their farm on the 7th of June, but from the history of the disease 
given me by the owner, I am satisfied it was southern cattle fever, a disease which 
prevails here ccoasionally, and generally causes heavy losses. 

CARROLL COUNTY. 

During the latter part of June I visited the different towns in this county, but I 
failed to find any case of contagious plenro-pneumonia, either acute or chronic, until l 
reached a place called Manchester. After traveling a few miles north of this place I found 
a fariu belonging to Barney Zepp, where the disease has existed since April 30, A short 
time previous to this he bought 3 cows from a dealer in this place, who buys cattle in 
all the different counties of Maryland and Pennsylvania, and sells them in most in- 
stances at the Baltimore stock-yard. At the time mentioned contagious pleuro-pneu- 
monia broke out among them. Two showed the severe symptoms of the disease and 
soon died. The remaining cows were taken sick at different periods, and two died. 
I think the last two cases will recover. In 1875 they had an outbreak of the disease 
a few miles west of this place, in Bachman's Valley ; cows from the Baltimore stock- 
yard caused this infection. The movement of cattle in the fall of each year from Bal- 
timore here is similar to the movement of cattle into Harford County, only to a less 
extent. In the spring and summer months dealers drive most of the cattle to the Bal- 
timore stock-yard, from which very few of them return during the latter period. 



REPORT OF THE COMMISSIONER OF AGRICULTURE. 57 



FEEDEBieK COUNTY. 

. On July 14 I visited Frederick City (county seat). Tlie disease does not exist in 
tMs county at present. Tlie most of the cattle brought here eome from Yirginia. 
The only place wliere the disease ever existed lit this county is Woodboro, 12 miles 
north of this city. George Smith lost eleyen head from its effects last year. None of 
those affected recovered. I am satisfied that Frederick County will remain free from 
the extreme ravages of the disease so long as such men as Dr. Fairfax Schley is at the 
head of the Agricultural Society, He is well versed in the nature of the disease, and 
is therefore enabled to explain to the members of his society the precautions necessary 
to prevent its spread. 

Aims AmJOTEt COWTY. 

I visited the principal city (Annapolis) and most of the small places in this county. 
No disease has existed in any of these places during the last three years. On the 
dairy farin of Mrs. Berry, one and a half miles northwest of Annapolis, a few animals 
died previous to the death of her husband, which occurred three years ago. Very 
few dairy stables that contain over 5 or 10 cows are to be found in this city. On its 
outskirts are a few farms stocked with valuable cattle. I was suf prised not to find 
niore of the disease here, because boats make daily trips to and from Baltimore, and 
often bring cows from the stock-yard in that city. Since the. outbreak of the disease 
in Baltimore last year, however^ most of the people in this county are very careful 
where they purchase their stock. 

PRINCE GEORGE'iS COUNTY. 

During the early part of August and the latter part of September I made investiga- 
tions in this county. Near the line of the District of Columbia, I found the disease 
had existed in previous years. I could detect no cases at present. In the year 1879, 
David Campbell, dairyman, three and three-quarter miles southeast of Washington, 
in this county, contracted the disease among his cows by purchasing an animal affected 
with it, from Mr. McDowell, of Washington. A veterinarian was sent from the latter 
place, who advised Mr. Campbell to destroy his cows. Two of them were killed, two 
others died, and the remainder were sold. A man named Brooks, who lives one mile 
south of this infected stable, lost two cows by the disease. They were infected by 
Mr. CampbelPs cattle, 1 found other farms -^here the disease had existed in the Dis- 
trict of Columbia, near the county liiie, which I shall mention in my report of the 
District. All of that section of this county bordering on the eastern line of the Dis- 
trict of Columbia has been liable to more or less of the disease among the dairy cows 
since its appearance within the District. This is especially so as regards the dairy 
cows along the Baltimore and Ohio Railroad. A few miles from Washington, near 
Benning's Bridge, I found a farm where the disease existed in 1878. The place belongs 
to W. B. Lacey, who lost 13 head of cows at that time. Those that recovered were 
sold. There is no disease on Ids place at present. . 

MONTGOMERY COUNTY. 

On August 10 I visited Rockville, the county seat. I could find no one here who 
ever heard of the existence of the disease, except near Sandy Springs, which is situ- 
ated near the border line between this and Howard county. I have been in most of the 
towns of the county, but I have failed to detect a single case. At Sandy Springs, in 
the year 1876, Dr. Thomas and his brother Edward, who have adjoining farms, expe- 
rienced a mild form of the malady among their cattle. The disease was communi- 
cated by a cow purchased in Washington. Other owners of cattle in this locality also 
suffered losses among their stock, among them Philip Stabler and Wm. Moore. The 
latter's farm is located two miles west of Sandy Springs. All of that portion of land 
lying west of the Metroplitan Railroad, and bordering on the Chesapeake and Ohio 
Canal, is used as pasture for fattening cattle.: Since the termination of the war a 
great many cattle have been bought from men in Southwest Virginia and afterward 
pastured in this locality until they were fit to send into the market. Very few come 
from either Washington or Baltimore, and the danger of infection is therefore greatly 
lessened. 

DrlSTKICT OF COLUMBIA. 

I consider the District of Columbia and a portion of Virginia as liable to periodical 
outbreaks of contagious pleuro-pneumonia. It has existed in this locality since 1H64, 
and is in about the same condition as Baltimore city and oounty. 1 made repeated 
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visits to this section in the months of August and September, and found one or more 
cases during each visit. On August 11 I visited the north end of Washington, a 
locality commonly called " Cowtown," where I found a small portion of inhabitanta 
owning a greater or less number of dairy cows. Near by is a large commons where 
most of these animals are pastured. During one of my visits in this locality I detected 
a co w with all the symptoms of an acute form of the disease. It was owned by Mr. 
Holiidgey who lives on Sherman Avenue. In the same stable I found a chronic "^case. 
This animal formerly belonged to his brother, who kept a diiiry stable, two months 
previous to this time, on Spring road, about one and a half miles north of the boundary 
line of the city. This gentleman became disheartened by the loss of cows aifeoted 
with the disease, and sold out. Those bought by his brother showed no symptoms of 
the disease at the time of purchase, but it developed itself in this cow af cer her arri- 
val. This man lost heavily in cows in the year 1871. 

Mr. McKay, who keeps a dairy stable on Ninth street, one-half mile north of Bound- 
ary street, bought 7 cows from Mrs. Seidenberger, who was anxious to sell, as she lost 
4 cows by the disease last February. Her stable is located near the infected stable 
on Spring road, which was used by Mr. Hollidge. McKay denied the existence of the 
disease among his cows, but 3 of them have disappeared in some way unknown to me. 
I wish to mention here that it is useless for me to watch any of the stables where ! 
find the disease so long as we have no power to destroy the affected animals, 

Mr. Harman lives at Mount Pleasant, about one mile north of Washington. On the 
30th of September I found a cow in his stable suffering with the disease. Previous to 
my visit Dr. C. P. Lyman had visited this stable and found a heifer calf suffering with 
the disease in an acute form. It died the same day. An autopsy was made and a por- 
tion of the right lung preserved. On the same day I visited a stable owned by Robert 
Brown (colored), who lives a short distance south of Mr. Harman^Si I found one of 
his cows sick with the disease. This man says that the disease has been on his place 
since 1875, and that he has lost several cows by it. 

On October 1 I was refused admittance to the stable of Mr. Shugrew, which is 
located a few hundred feet south of Mr. HoUidge^s. One of his animals was undoubt- 
edly sick. The rest of them, 14 in number, were running a,t large. As I was unable 
to see the sick animal I could not decide as to the nature of the disease. Since 187X 
this man has lost 30 cows by the malady. 

On October 3 I visited the commons about Mount Pleasant. Among a large herd or 
cows, which belonged to different owners, I found several recovered cases. I also 
discoyered a very acute case in a field adjoining these comraons, whiuh I learned be- 
longed to Robert Hays, Six other cows were with her. I thought it important to 
make this case known at once to the department, in order that some one else would 
go and examine it. From the time of the diseoveiy of this animal until my return in 
company with a representative of the department, which was but two or three hours, 
the cows had been removed to their stables in ^'Cowtown," near Seventh Street and 
Boundary, and the sick animal exchanged for a healthy one. When questioned, the 
owner could not give the residence of the dealer with whom he had exchanged the 
cow. He acknowledged that he had lost 30 cows by the disease since 1871. 

On the same day I visited the stable of Captain Viall, Meridian Hill, northwestern 
boundary of Washington. This place has been infected since 1876. During this 
period he has lost 28 cows. Two have died since la;St June. One animal is still . liv- 
ing, and has been ruiming at large for the last two months. She is liable to spread 
the disease among other animals. 

October 7 I walked over the commons on the eastern part of the District of Colum- 
bia, where most of the cows in this section graze. I detected one cow among them 
sick with the disease, and concluded to follow her to the stable, situated on D street 
between Eighth and Ninth, northeast. Mr. Callahugh, the owner, ackno wledged hav- 
ing had four cows affect-ed with the disease. Whenever they commenced to grunt or 
showed severe symptoms he disposed of them to the butchers. He safid he intended to 
dispose of this cow in the same way if her appetite did not; soon return. I found her 
temperature to be lOS^-^ F. He noticed hisiirst sick cow in the month of Juue, and 
has been troubled with the contagion among his cows up to this date. At the begin- 
ning of this outbreak he owned seven cows. Five of them have been affected. Other 
people in this locality have lost a few cows lately. L. Obenstein, who lives one 
square east of Callahngh's stable, lost one affected with the disease last week. Mr. 
Bresnaham, C street between Eighth and Ninth northeast, lost one cow affected with 
the disease during the month of September; also Mrs. Clancey, on Fifth street be- 
tween North A and East Capitol street, lost an animal in the month of August. Since 
1870 this lady has lost 60 cows by the disease. 
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The disease in the District of ColumUa jtrior to 1881. 



Name of owner. 



Mrs. Keefe.....i, 
Michael White.. 
Mr. HoUidge .... 
Owen Shugrew . 
Mi's.Morrisy .... 
Eobert Hays.... 
Mrs.eiaiicey..— 



WiHiam Davis. 



Mr. Harrington . 
Mr. Ray ........ 



Mr. Holden . 



Mrs. Schench. .... 

Mr, Andriea . 
Mr. Bangerter . , - 
Captain viall.... 



Mrs. Blagden . . . . . 

Benjamin Grreen . . 
Mra. K. Hamilton . 
Mr. Nehnian ...... 

Mrs. Kelly.... 



Locality of infected stables. 



9] 0 Twentieth street near X street, Washington. 
Seventh street near Boundary . . . ..... . . ... - - . ■ 

Sherman avenue, Boundary, Washington 

.. do . 

Seventh street near Boundary, Washington 

Boundary street near Seventh, Washington . . . 

I'ifth street between North A and East Capi- 
tol streets, Washington. 

Corner of T and Twenty-seventli streets, Wash- 
ington. 

No. 3418 First North street, Georgetown 

2 miles southeast of Washington, Marlborough 
road, 

2 miles southeast of Washington, Marlborough 
road. 

Comer of Seventh street and Bock Creek road, 

Washington. 
Tenallytown near Washington. . ----- - 

Meridan Hili, northwest of Boundary street, 

Washington. 
Fourteent&street, 2 miles north of Washington . 
Fourteenth street, 2 miles north of Washin gton 
Fourteenth street. 1 mile north of Washington 

TenaUytown, D. C - - 

Comer of G and Twenty-fifths treets, Washing- 
ton. 



Number 
of deaths. 



Year. 



■i cows . . . 


186^ 


a\) VjU yv= o . . . 


1869 


Unknown 


1871 


30 cows - . . 


1871 


14 cows . . . 


1871 


30 cows 


1871 


60 cows , . . 


1871 


23 cows . . - 


1873 


20 cows - . . 


1875 


28 cows . - . 


1875 


Unknown 


1875 


40 cows . . . 


1875 


12 cows . . . 


1876 


Unlaiown 


1876 


28 cows . .. 


1876 


5 cows . .. 


1877 


2 cows... 


1877 


5 cows . . . 


1877 


14 cowa ... 


1877 


16 cows . . . 


1879 



SUMMARY. . 

The result of my investigations enables me to give the foHowing summary : 

Number of cattle examined since March, 1881 ??9 

Number of acute cases of disease found since March, 1881 - - - - 110 

Number of chronic cases of disease found since Marcli, 1881.— — -.i---: 41 

Total number of diseased animals found since March, 1881. — - - . 151 

Number of deaths that have occurred since March, 1881 . .... — — — - G7 

Number of deaths reported as having ocoiirred since 1864 ... i ... ^ - 1, 029 

Eespect&llysubmitted. W. H. ROSE, D. r;& 

Baltimokb, Mi>., November 1, 1881. 
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INTRODUCTION. 

Sir : I have tlie honor to present lierewitli the following report of 
Bome of the work done by the Entomological Division during the fiscal 
year now drawing to a close. The report necessarily covers but a small 
portion of the work done or being done, and is devoted to some of the 
more important observations and experiments of a i)ractical nature on 
such subjects as have received especial attention, viz.. Silk-culture, the 
Cotton Worm, the Chinch Bug, the Army Worm, the insects affecting 
the Orange, those affecting Eice, some new depredators on Corn or 
Maize, and various miscellaneous insects that have attracted more than 
usual attention during the year. 

While I have not hesitated to enabody matter of scientific interest 
and even descriptive matter when necess^ give greater accuracy 

to the information to be conveyed, yet lengthy descriptive papers have 
been escfe^ed on the ground that these reports are intended for the 
practical man rather than as contributions to entomological science. 

It is not necessary to draw your attention specifically to the conttots 
of the follpwing pages, nor to the important practical discoveries which 
they refer to. To do so would not add to their value. But a few words 
as to the general work of the Division, with such suggestions as experi- 
ence indicates, will TO in submitting the report. 

Four years ago, when first called to act as Entomologist to the Db- 
partment, I found provision made in the annual appropriation for but 
one person who, in addition to a clerk allowed from the clerical force 
and known as the assistant entomologist, constituted the Division. 
Under such conditions it is not surj)rising that little was attempted in 
the way of original research of a practical nature. The surprise is, 
rather, that Mr. Glover accomplished as much as he did during his long 
eonneetion with the Department. . 

The evil from insects injurious to the various crops of the country is 
a great and growing one which none more fully appreciate than the 
cultivator himself. The aggregate annual loss to the nation from insect 
depredations amounts to hundreds of millions, and there is a loud call 
for relief 5 but relief can come only by a combination of accurate entor 
nibldgical knowledge with e^^^ field work and experiment, and 

this last is possible only with men and means. My first step, there- 
fore, was to get an increase of means so necessary to such work, and I 
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at once began some special investigations looking to tlie control of a 
few of the worst of our insect pests. Tlie Division was reorganized on 
a more practical basis, and my successor continued the work that had 
been plafuned and begun. 

The great increase in the correspondence of the Division may be 
judged of by the fact that during the past year over 2, 000 letters of in- 
quiry have been receivedj most of them requiring full replies, so that, 
in factj over 1,800 letters have been written. This correspondence consti- 
tutes a very large part of the work of the Division, and demands most 
of the time of myself and office assistants. A large proportion of the 
letters received make inquiry regarding some of the commonest and 
best known insects. This dissemination of special information to indi- 
viduals is, I conceive, one of the chief functions of the entomologist, 
yet one of infinitely less importance to the country than original research 
and discovery 5 and as such routine correspondence, even with the most 
economical division of labor among the present office force, has more 
and more absorbed the time of the Division to the detriment of field 
work and experiment, my aim has been to gain more time for this last 
part of our work without impairing the efficiency of the Division in the 
matter of said correspondence. 

As greatly helping to this end I have begun, with your approval, the 
preparation of a series of special Bulletins on the most widespread and 
important of our injurious insects, each intended to contain a complete 
account of all that is known in reference to some particular insect or 
some particular set of insects affecting a given crop. Such Bulletins- 
concise, so as to be readily mailed, written in popular style, and amply 
illustrated— will greatly facilitate the correspondence, by rendering un- 
necessary the constant repetition of letters giving detailecl information 
to the various correspondents who make inquiries about one and the 
same species. 

A Bulletin on the Korthem Army Worm, one on the Boll or Corn 

Worm, and one on Canker Worms are prepared and ready for the press, 
while others on Cabbage Insects, and on the Chinch Bug are in prepa- 
ration. If stereotyped, these Bulletins can always be kept in supply, 
and limited editions only need be published at any one time. 

I would recommend further, as a means of increasing the usefulness 
of the Division, that, in addition to the special Bulletins above indicated, 
a periodical Bulletin of the Division be issued touching general entomo- 
logical matters of current interest. Many contributions of value, whether 
from voluntary correspondents or special field agents, are placed on file 
in the Division archives, and they are either not made public at all or are 
used in the Annua/1 Eeport, which appears long after they have lost much 
of their timely interest. With such a system of publication as I have 
indicated, added to the special reports ordered by Congress, the work 
of the Division would be rendered more effective. Three special reports 
are in course of preparation, viz., a Bibliography of economic entomology, 
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a report on the insects affecting the Orange tree, and a report on forest 
tree inseets. These will be too bulky to be issued as BulletinSj or to be 
included in the Annual Eeport, and 8^^^ 
act of Congress. 

The United States Entomological Commission^ which was by act of 
Congrciss attached to the Department at the'beginning of the fiscal year, 
has not attempted any field work, but has been closingup its oface work 
in accordance with the spirit of the last appropriation act. Bulletin 7, 
by Di*. Packard, on forest tree insectSj ha^ 

fourth reports of the Commission have been completed and are ready 
for the printer. 

As we now have near by, and of easy access, a National Museum ad- 
mirably fitted for the preservation and exhibition of natural history 
specimens, and as the Director thereof is authorized by the organic law 
to claim any collections made by the various other Departments of the 
government,* I have decided, with your approval, to devote as little 
time as possible to pure museum work, limiting it to the preservation of 
such material as will best illustrate the habits of those insects which 
interest the farmer. In this direction a large number of species have 
been reared, studied, and mounted, so that those treated of in the report 
form but a fraction of the number actually studied. In systematic mu- 
seum work I <hope rather, as curator of Entomology in said museum, 
to co-operate with Professor Baird in his efforts to bring together a 
national collection of insects, and to this end have deposited with him 
my own private collection. It is thus more safe from fire than it would 
be in the Department, and at all times accessible when needed, as is 
constantly the case, in the work of the Division. 

I have been assisted during the whole of the year in my office work, 
and in the preparation of reports, by Prof. W. S. Barnard, Mr. L. O, 
Howard, Mr. E. A. Schwarz, and Mr. Theo. Pergande, and since Sep- 
tember by Mr. B. Pickman Mann; and these gentlemen, together with 
Mr. A. Koebele, who has aided part of the time in the office work, de- 
serve my praise and thanks for the uniform industry and interest which 
they h ave manifested in the work assigned to them. The same is to be said 
of the agents and observers in different parts of the country. Mr. H. G. 
Hubbard has had charge of the Grange insect investigation in Florida, 
and Mr. Xaurence Bruner of the work in relation to the Kocky Mount- 
^ ain locust in the li^^orth west. Dr. J. 0. Keal, of Archer, Ela., Dr. E. H. 
Anderson, of Kirkwood, Miss., Mr. W. E. Martin, of Oxford, Miss., Mr. 
J. G'. Barlow, of Cadet, Mo., and Miss M. E. Murtfeldt, of Kirkwood, 
Mo., have each made special observations for the Division, under in- 
struction, during some part of the year, while my predecessor, Prof. J. 
H. Comstock, has been engaged at Ithaca, -N". Y., on a special report, 
for which he took with him all the notes of importance (with duplicate 

* EeYised Statutes, 5 5586 ; Statutes Forty -fiftli Congress, third session, chap. 182, 
p. 394. : 
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specimens) tbat had accumulated during Ms administration. His reportj 
just submitted^ consists chiefly of a monograpli of the Biaspinw^ a sub- 
family of the scale-insects. This monograph includes the species already 
treated of in the last Annual Eeport of the Department^ as well as 
many foreign species, and, at your request to curtailj for want of spacCj 
I have excluded it. The rest of the report is included herewith. Con- 
siderable matter of my own, has, for the same reason, been excluded. 
The wood-cut illustrations are some of them from my own pencil, but 
1 have most of them been drawn by Mr. George Marx, under my direction. 
The photo-engravings illustrating Professor Oomstock^s report have been 
drawn by Mrs. Comstock, who, together with Mr. H. W, Turner, as- 
sisted him during the year. The colored jDlates are painted from nature. 
Where the figures are enlarged the natural size is indicated in hair-line 
or in some other way. 
Eespectfully submitted June 30, 1882. 

C. V. EILEY, 

Entomologist. 

Hon. Geo. B. LoEma, 

Commissioner of Agriculture, 



EXTRACTS mOM COBEESPONDmCE, 

The following extracts have been made from the miscellaneous cor- 
respondence as containing entomological observations of interest not 
included in the balance of the report. They could not be extended so 
as to include all such observations made by correspondents without 
trenching on the report proper 5 while the voluminous correspondence 
from special agents will, much of it, be used elsewhere. The references 
in brackets are to the Letter Files, by number and page, to facilitate 
future use of the full communications: : _ 

/ On July Sdj W, F. Holmes, of Cypremort P. _0., Saint Mary's Parish, La., sent a new 
enemy of the sugar-cane, with statement that it eats thie heart of both stubble and 

plant suGAK-CAXE and of corn, and hides in the very lowest part of the heart, caus- 
ing its death and decay. The specimens sent were larvie of noctuid mothSj but were 
ail dead, so that it was impossible to determine them more exactly It is evidently a 
new enemy, [L. F. 5: 180.] 

On August nth, R. M. Sims, Columbia, S. C, sent specimens of a species Fodura, 
which ^' came out in myriadafrom the ground at the State Penitentiary, from beneath 
brick draius, walls, &e." [L. F. 5: 182.] / _ ^ . . 

On July 20th, T. J. Davis, of Eixeyville, Culpepper County, Virginia, sent eggs of 
CUsioeampa flmmcctwa, wliich he found on twigs of peach teees. [L. F. 5: 217,] 

On August 15th, Wm. Fairweather, of McLane, Erie County, Pennsylvania, wrote that 
his ai)ple crop, in an orchard of 6,000 trees, had suffered greatly from the ravages of 
An til onom us qnadrig Ihlf us. • ' Some trees will b ardly have an apple but what is dashed 
and dotted all over by the proboscis of the Beetle pest." [L. F. 5 : 255.] ^ 

On August 3l8t, J. A. Giindy, of Lewisburg, Pa., sentheads of clover, infested with 
Cecidoinijia legii^ninicolay from lii^ 

On October 4th, Dr. D. H. Webster, of Austin, Mo., wrote that the Chinch Bugs had 
done a great deal of damage to the wheat and corn crops in his locality in 1881. [L. 
F. 5 : 291.] 

On October 13th, Theo. G. Fowler, of Uniontown, Ala., sent specimens of Strachia 
Msirionica, with an account of their ravages on collards, TUHNIPS, CABBAGES, and 
radishes; and FhaMlura hyalhiitalis which had riddled the leaves of the SQUASH 
VINES. [L.F.5:310.] 

On October 4th, H, C. Meyer sent specimens of Calandra cr^sWy "which had been dis- 
tributed in seed corn by the Department. [If. F. 5: 330.] 
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On October 20tii, J; E. Willet, of Macon, Ga., sent specimens of Ondderes dngulafus 
which had been ffMling the twigg of Ekglish: walnitt. [L. F. 5 t 366.] 

On October 25tny J. G. Barlow, Oadet, Waslpngton County, Missouri, sent specimens 
of Jsafloma*^ which had been found, pupated, above the first or top joint of wheat 
straws. The crops that ware infested by the worm were very poor,- and grew mostly 
in fields that had been sown in wheat four or five years in suoceseio'n." He sent also 
specimens of Silmnm advena and Typlice<i fumata, whioh he said *he found earnestly ^t 
work upon coEif in stack, eatingthe grain, with their heads in the small hole at The 
bottom of the excavation. [L. E\ 6 : 376.] 

On November 7th, he added that more than t wo-thirds of the wheat straws in the 
field had a larva or pupa of thB Isosoma m themj and the crop was sadly dimkiished 
by them. One farmer had 15 bushels off 9 acres, anothei; sowed 15 bushels of wheat 
and harvested only 30 bushels ; another harvested 6 bushels from 10 acres. [L, F. 5 : 
393,] - 

On November 16th, Gabriel A. Fonrnet, of Lake Charles, La., sent specimens of Par- 
latoria perganMf which he stated had first aippeared for the season on the leaf of 
ORAj^GB TREES since the first of the month. *' Since four or;^ve years this insect has 
made its appearance and cimipZeite?;^ destroyed the valuable orange groves which form 
the giincipal source of the value of the land here." [L. F. 5: 405.] 

On November 7th, Almond Maxson, of Minden, Sanilac County, Michigan, sent speci- 
mens, of Cula^ra gi'miaria, which had been distributed by the Department in seed 
WHEAT to the sufferers by the Michigan fire. It is presumable that the fire had ridden 
the district of all these pests, so that it was particularly unfortunate that the Depart- 
ment fihonld have been the means of reintroducing them so promptly. [L. F. 5 : 427. ] 

On November 19th, Evan J. Pro thro, of EicMand, Stewart County, Georgia, sent 
specimens of an undetermined species of OeiAwa, stating that they had injured CHU- 
F AS early in the spring. [L. F. 5: 465.] 

On November 14th, W. Cornell Cay wood, of Marlborough, N. Y., sent, in response to 
a request, specimens of P/iZaeoi?'i&«« UminariSf upon whose ravages on peach trees he 
wrote in the Murdl Neiv- Yorker of November 12, and again in the same paper fater. [L. 
F.5:-48Q,1. , . 

On November 21st, he wrote: " * * * If it ia recorded as injuriously affecting 
PEACH TWICJS it has evidently changed its point of attack, aa it in no instance atf aokathe 
smaller branches or twigs, nor even one-year-old trees, and very seldom two years old,* 
if they do the number is so small that they do but little injury. We see them on three- 
year-old trees, but in killing numbers on four years old and older. Since sendiug the 
account of th^ia insect to the ^ural ^Tm-TorJcer, by further examination we find they 
iofest all the cultivated and wiiJ> ghebkies and plums. We found a cherry tree six 
years old as effectively Mlled as the PEACH TEEE we sent you by express." [L. F. 
5: 481.] 

On January 21st, Matthew Cooke, chief executive horticultural and health officer^f 
CalifoQua, Sacramento, Cai., wrote: ^* * « # From practical experiments we have 
proved beyond a doubt that a silocessful warfare (against insects) can be accomplished. 
I have no hesitation in saying that Sa^nta Glara C&nnty wiU increase her produce of 
cfioice mairketable fruit from 75 to 100 per cent, this cp^ming season* TheremCdy most 
favored there at present is coal oil. However, I dare ndt recommend it, as ignorant 
parties might attempt to use it and destroy the trees. I will take the liberty oi Mving 
you the experience of a gentleman owning an orchard two miles from San Jos€, Santa 
ClaiTa County : 

" ^* George W. Rutherford owns extensive nuning interests in the State of Nevada, 
and tl^eretbre cannot be classed as a practical fmit-grower. He bought an orchard 
two years ago at San Jos^ at a cost of ^32,000. The crop of 1881 was badly infested. by 
the Scale, As^idiofm p^micioaiis. When Mr. Rutherford came from Nevada this last fall 
he was willing to sell hie orchard ( Scale Bugs included) for |15, 000— no buyer. He 
was not in favor of coal oil, but bought four tons of lye of American Company. Wltcn 
he had hia ojohard two-thirds washed his neighbors fcold him he had destroyed his 
trees. He requested me to so there and see what had been done. I went to his place 
on the 28th December. He nad kllied nearly every Scale Insect and Red Spider on his 
trees so far as he had washed, and evei^ tiiee showed a heal fchy green layer. He now 
asks $50,0OQ for the orchard. The whoM eoet of cleaning, including 5 tons of lye, 
will not exceed |1,000. Others are very successful with coal oil. 

On January Slst, George Pitts, luka, Marion County, Illinois, wrote that in the pre- 
vious year the Chinch Bugs killed all the COEN. They were so numerous that the 
wheels of a wagon were quite wet and gummy with killing them in goin^ a mile or 
two on the road. [L. F. 6 : 68. ] 

On January 8th, J. G. Barlow, Cadet, Washington County, Missouri, sent specimens 
of Aplwdim lutulenttis ^ v^hich had been injuring grains of CORK contained in cow- 
dung. [L.F. 6: 118.] 

* See the article isosoma ^H*ic* in another part of this Reports 

5 Aa - ' 
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On January 6tli, E. N. S. Ringueberg, Lockport, N. Y,, seut (fchroiigt A. S, Packard, jr. ) 
larvae of bmidomyieb tegur^imcola wliicli bad infested sewal clover-fields in Ms vicinity 
in tlie previous fall. He writes : * ' One farrti^ said^liat in tlirasliing tlie clover all t^at 
came was nearly clear weevil (as tliey call ttem).'' He writes further: ^^A few years 
ago I sent you (PaGkard) some eggs that were destroying the bearing wood (canes) 
in my father's vineyard, which you determined to be Oecantkus niveus^ adding that 
they hafehed in May. Since then I have had the wood trimmed and hnmed before 
that time (first of May), and now can say that the result is very favorable. as I should 
estimate a reduction of from one-third to one-half as many iujui'ed as formerly." 
[L.F.6- 148,] 

On February 18tb^ Caleb Gilman^ Meddybemps, Washington County, Maine, jeported 
that he had used a soap-washing at the time of the hatching of eggs of Apple- tree- 
bark lice successfully in the destruction of the pests. [L. F.-6 1 159. ] 

On February 14th5 Charles Mohr, of Mobile, A la., sent larvae of Diairma aacoJiari, saj- 
ing: The crops of the sugar-cane on the seaboard in this county have been aLpapst 
entirely destroyed by it last season, as well as the season before. As far as I could 
learn it is only since the past three, or at the most four, years that this enemy to the 
Bugar-cane has made its appearance in this region ^ proving worse with avery succeed- 
ing one. It affects mostly the crop raised itt the lowlands, with a heavier subsoil, 
richer in vegetable matter, and naore or less deficient of drainage. The cane grown 
in the porous sandy soil of the rolling pine lands has so far suffered biit little from it. 
The larva commences its borings in the latter part of the summer, when the lower 
joints begin to ripen ; before reaching their full growth and maturity the canes are 
perforated to a degree which causes them to be broken down under every gale of 
wind," CL.F.6: 216.] 

On February 25th, Prof. A. E. Blount, of the Agricultural College, Fort Collins, Colo., 
Sent specimens of I/yg<ms reclivatuSy with the statement that they live and seem to 
hatch all winter and summer in the cracks of brick and stope houses. "It flies readily 
all winter in buildings where there are fires. I have seen it eat nothing but dead flies 
and mosquitoes," In response to a stat-ement of the known habits of this insect, Pro- 
fessor Blount asserts, March 13,^^ I am prepared to state on my own observation, and 
on other reliable information, that 'my bug' lives upon dead FLiEi^, mosquitoes, and 
other insects found in and about buildings. Ko less than 50 males and females live 
and breed in my room the year round. They come out from the cracks of my floor 
any day to see me, and from certain cracks in the brick wall outside, they come and 
bask all day in the sunshine. They ha ve^ no vegetable within reach at all. I can find 
nothing in my room they touch or injure, nor have I or any one of us ever seen a 
sifigle specimen away from the buildings. Young specimens can be seen all winter 
long in my room. When trodden upon they made a ^fearful' grease spot." [L. F. 6 : 
465,605.] 

. On March 24th, J. B. Quill, statistical correspondent, Burlington, Coffey County, Kan- 
sas, sent specimens of pease infested by Br uchusp isiy which had been contained in seed 
sent <xut from the Department. [L. F. 5 : 607.] • 
Miss M, E. Murtfeldt, of Kirk wood, Mo., gave the following notes of the season : 
" Cutworms were not so numerous as usual early in the^epring, but few of the hiber- 
nating larvffi probably surviving the excessive cold and the changeable weather of 
February and March. The succeeding brood, bowoYer, "^as quite destructive to early 
vegetables. 

^^Tenihredinid pests were very numerous during May and June. The Rose slug, the 
Raspbenry slug, and the Plum slug were uncommonly deistructive. The foliage of the 
oaks and willows was also much injured by the various species peculiar to these trees. 

^'The 13-year brood of Cicadas were heard about the 20th of May, and the woods 
resounded with their peculiar music until nearly the last of June. About one-third of 
the specimens examined were of the small form (0. msmmly Fisher). The not-es pro- 
duced by this variety are much finer and shriller than those of the normal form, but 
I was not able to observe any other difference. The punctures were made mostly in 
the oaks, the undergrowth being iiijured more than the large trees. Some of the large 
orchards suffered slightly, but as a rule the insect did little damage in this locality. 

^'The Great Elm-leaf "beetle {Mmocesta cQryl% Say) appeared in unusual numbers 
toward the end of June. It is strongly attracted by lamp-light and would swarm into 
brightly-lighted rooms of evenings m such numbers as to be a great nuisance. Its 
larvsei were to be found on the slippery elms during the month of July, and I afterward 
observed a few leaves on the American elm skeletonized in the characteristic manner 
of this insect : but as I did not find it at the work, I cannot be positive tliat it feeds 
upon any other species of fJ/mws than /jiZya. 

As there were no peaches and very few cherries and plums the Plum curculio had 
but little opportunity to multiply, and even the few stone fruits that we had were not 
much affected. A year ago I bred several specimens of this curculio from gooseberries. 
There were none of the latter, however, this season. 

* * The Codling moth also was rather race thia year in ^Kirk wood. It would seem that 
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t^e liea* aad d^ouglit J^^ have preyented, in a great meas^i^i 

the emergence of the second brood of moths, emce the later appjeg, thDagh otherwise 
of poor quality/ are almost free from 

"So far as J was ahle to ohserve there were, this year, no Phylloxera gallg on the 
leaves of those Tarieties of grapes usually most snhjeot to them, and a thbrQugh ex- 
amination, in Septemher, of the roots of Clinton, Taylor, Concord, and Herbemont ; 
failed to reveal either the insectg themselves or any evidence of their reeeiit work* 
P6rhap& the long-continued drought was iuimie . - 

**The Grape-horry mdth(^wdemis &oim^^ qau&ing Dearly 

aU of the so-called " rot " that appeared in this vicinity this year. 

^'Fmfohmnorpha epimeni3 {T>invjy^a^ the bMs and 

foliage to some extent early in the summer, while Procris AnwriGarw and JDesmia macu- 
lalts were very destructive to it later^^^^^ I have found the laet-mentioned 

inseot especially partial to the leaves of the Herbemout and dmilar thin, amooth- 
leaved vines. Upon these its ravages were very severe, scarcely a leaf escaping. Pyre- 
thrum powder will hill the larva when it can he made to reach it, but dusting the 
outside of the_ leaves within which the depredators are securely folded is an expensive 
and profitless process. 

species of Blister beetles were, this summer, conspicuous by their absence. 
Plants that usually suffer greatly from the attaclis of the Margined and Bfcriped beetles 
{Mpicauta cinerea and .E'. ijitMta) enjoyed this season, in this locality, complete immunity, 
I have not been able to discover the cause, unless it was due to the drought.-' 



SILK CULTURE. 

The correspondeM and labor of the Division in the promotion of 
silk eultiire this year has consisted in the distribution of eggs im- 
ported from Japan for the purpose and the conduction of a large cor- 
respondence with persons inquiring about the adaptation of their several 
climates or localities and of several kinds of trees to the prosecution of the 
industry, as well as making numerous other inquiries upon the subject 

The distribution o^ eggs was begun in the last week of January, 
(1882)j but unfortunately a number of the eggs were already hatehiug 
when we received them from Jap to their exposure to heat 

while on the way, and they continued hatching for a considerable time 
afterwards. , 

As yet few returns from the expe year have comes in. 

The reports ^^^r^^ wherever eggs were kept 

unhatched until the leaves of the food plants were sufficiently developed 
for use, and no especial mishai^ befen 

Mr. L. S, Orozier, who established himself at Corinth, Miss., dixriiig this 
fiscal year, as manager of the Gorinth, Miss., Silk Company, has been the 
most constent of our correspondents respecting silk culture. In a letter 
of January 14, 1882, after relating his experience as a silk-culturistj 
first in France, then as director of an Investigating committee, sent out 
by the Agricultural Society of the Department of Ardeche to visit the 
Levant in search of healthy breeds of Silkworms (where during eight 
years he visited Turkey, Wallachia, Asia Minor, Syria, the Caucasus, 
Persia, and Japan), and finally, during ten years, in Kansas, Missouri, 
North Carolina, Louisiana, Mississippi, and elsewhere, he says that he 
has come to the conclusion that none of the silk-growing countries he 
has visited is better adapted to silk culture than our Middle and Southerii 
States, adding : 

Our reeled silks were sold in Ardeche, France, where the best of the world are 
raised and prepared for Lyons weavers, at 130 francs per kilogram, our cocoons at $6 
per hilogram, the highest price paid that year for first-rate silks and cocoons. Sfy 
cocoons and silks exhibited at the Paris Exhibition in 1878, in competition with afl. 
the best prod;uct8 of the world, caused many Italian and French firms (silk millers, 
teelers, or dealers in Mlkwom eggs) to offer m© the best prices of the timo for our 
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goods, eggs, cocoons, and reeled silks— wMtej yello^ a^d citron-colored. Can w© 
noti now say not only tliat silk growing is a snc^ss in tlie United Statesj bnt 
that American-grown sidk is of first qnaiity when raised nnder ^ood conditions? 
W^7i we att^n the mces of $8 to $9.50 per ponnd in competition with Japanese and 
Chinese silks worth £om $5.50 to ^.50 per pound. 

And then he goes into sp^eculation about the futnrej where we wHl not 
follow him. He conasels, however, that silk cultore should only be 
taken up as an addition to general farming. 

Mr, Edward Fasnach, of Ealeigh, K O., in a letter of January ^?th: 

Yon are donbtless aware that the "Systfeme Pasteur'' has proven so effective a pre- 
vention against the p^hrine that silkworm eggs produced by this method are giving 
"^ery satieiactory resnltSy so much so, indeedj that with the improved and more intel- 
ligent mode of rearing the silkworm, results are now obtained that far surpass those 
of former years when the ijebrine had not made its appearanc-e. The consequence is 
the demand for foreign eggs is growing less every year, and the American silk grower 
mnst needs more than ever look for a hpme market. TMs brings to mind your sugges- 
tion for the establishment of a filature go ably set forth in your admirable pamphlet, 
i'here is a wealth ui our numberless yuulberries Bsnd Osage orange growing ahnost every- 
where in our broad land, that awaits only the filature, and, l&e the magic wand, it 
needs but to strike the rock and bid. it flow." 

ASSOCIATIONS, " - 

A ladies' association was formed at Spring Hill, near Mobile, Ala,, 
this spring (1882). Miss A. O. Gronny secretary. 

The Women Silk Culture Association of California was organized in 
1881 to promote the revival of the silk interest in Oaltfornia. It dis- 
tributed circulars of information, and eggs, and mulberry cuttings to 
those persons who were willing to undertake the rearing of silkworms. 
The new year's issue (1882) of the Sacramento Record-Union contains a 
report by Mr. Theodore Hittell, president, Jld^ Jeanne C. Carr. 

We believe it was under the auspices of this association that an offer 
was made through the newspapers to send 400 or 500 eggs to any par? 
of the country upon application to Felix Gillet, Nevada Gity, OaL, in- 
closing a three-cent postage stamp. 

The Women^s Silk Culture Association of the United Ste^tes, whose 
office is at 1328 Chestnut street, Philadelphia, Pa., was organized in 
April and incorporated May 31, 1880, fdr the purpose of establishing 

Industrial schools for instruction in the art of sHk culture, and m the 
art of preparing silk for manufacturing uses; and the establishment of 
auxiliary associations for such instructioh throughout the United States.'' 
During the year following its organization ii>broiight the subject of silk 
culture before several other associations promotive of agriculture, be- 
sides giving instruction in rearing worms and reehng silk at its rooms 
in Philadelphia, and during the past year it has distributed a large 
number of eggs, mulberry trees, and pamphlets, bought cocoons, from 
which it procured the reeling of the silk, and held an extensive aiid 
well-attended fair in Saint George's Hall, at the corner of Thirteenth 
and Arch streets, Philadelphia, To this fair we cbntributed several 
cases of goods illustrating native and foreign re^ed silk and cocoons. 

As an earnest of the encouragement which the association tenders to 
pative producers of sUk, and of the practicability of silk culture in all 
its branches in this country, the association procured the manufacture 
of a silk dress for Mrs. Garfield froru silk raised in fourteen States, 
reeled at the rooms of the association, and dyed and woven by Hamil 
& Bootii at their mills in Paterson, J. 

An institution, under the name of the American Silk Exchange, was 
incorporated in i^ew York on the 9th of May, 1882, and proposed to 
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open formally for busmess on th^ "Its object is to 

orgtoize a market for American^^ and to encourage silk- 

worm onltiire in this country." The president says that if the mills will 
not buy the silk which the exchange win have for sale it proposes to 
start a mill of its own. To attract public attention the exchange pre- 
pared to opeuj on the 5th of June^ and to continue until Septemberj^ 
silk Jxhitaition, at which ewy step in the culture of silk would be 
shown, the cocoons being unwound and the silk spun and woven in 
the hall. * 

SALES OF EMS 

MrSr John Lucas, formerly secretary, and now president, of the 
Woman's Silk Culture Associatio%of the TJnlted States^ 1328 Chestnut 
street, Philadelphia, Pa., wrote, March 11^ 1882 : 

I find it clifficnlt to discover tlie statistics you need for your report, but I feel as- 
silred there are some quite large lots (of cocoons) that we imow have been Taised 
that the culturists keep back, hoping to obtain a higher market at the great silk de- 
pots of France. * * * The vsales of waste cocoons have been about 130 pounds, 
the priee paid |1 per pound. Some inferior and stained and badly cured whole 
cocooias brought 50 cents to 75 cents per pound. Of whole cocoons we have received 
about 250 pounds. We have reeled 100 pound's of whole cocoonSj for which we have 
paid from 90 cents to $1.15 per pound. Some few choice cocoons here brought more, 
as we gave a price for them as samples. Your figures of $1 to ^1.50 I think are 
quite safe, but we could not pay $1.50 per pound and then pay |1 per day to reel and 
cover ourselves. You see this |1 per day and city expenses ia not a criterion for home 
industry. * * * 

(Additional) 30 pounds of inferior waste purchased ; 10 pounds of whole cocoons, 30 
ounces of 'eggs, and 60 pounds of waste produce at out rooms. About 25 pounds of 
reeled silk obtained from the 100 pounds of cocoons reeled. 

REPORTS. 

Many of the reports received ft-om persons to whom eggs were sent 
contain no information which is of service for instruction. 

Mj. Andrew J. Coen, of Jackson Station, Daviess County, Missouri, 
reported (February 1, 1882) that most of the eggs sent him in 1881 
were hatched when received, and in the absence of any proper food, the 
trees not having leaved out at the time, he tried feeding the worms on 
cabbage leaves ; at first they seemed to reUsh that food, but soon began 
dymg, and all died. He only kept one egg unhatched until the proper 
season, and from that he obtained a cocoon, 

Mr. G. Damkohler, of Clarence, Shelby County, Missouri, writes 
(February 4, 1882), that he fed the Silkworms only on Osage orange, and 
knew nothjng of the business except what he had learned from the man- 
ual. Mr. ^. Fasnach, of EaMgh, C, pronounced Ms silk superior. 

Mr. S. Wrotnowski, of Baton Rouge, La., an experienced silk cnl- 
turist, formerly proprietor of n mapnmeriem Puy-de-I)6me, France, sent 
a model report May — , 1882, of his experiments in raising worms on the 
Morus muUicaMs : 

Taking the product of one day's hatching (February 7 )j keeping them at a temper- 
ature ranging^ between 220 and 280 C. (72^ and 82^ F.), with a moisture betw66n-60o 
and70^ G., and feeding them from four to six times per day on leaves of Morus multi' 
caitZis, they entered their second age on the 7th day, their third on the 13th, their 
fourth on tho 2()th, tHeir fifth on the 28th, and mounted to spin on the 35th day, March 
13. The moths reserved for seed came out of the cocoons and began to lay eggs April 
1 5 most of the cocoons were smothered tii a stove at a temperature of 90^ C. (194^ F.J, 

Buring all the time of rearing no one of the worms died or was sick, but all came to 
mEiturity in good health. They made the best cocoons that can bemade and the finest 
quality of sifi:, as you can judge by the sample that I tave the honor to send you by 
this day's maU iJi a paper bos. By thiis experience and another, made in I860, ^th 
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the game success, I can annul tlie prejudice against mwl^ieaw^ia, that its leaTes are too 
watery and are unhealtliy for the worms, and consequently cannot produce good silk. 
This is completely erroneous. If during long rain the leaves become too wet I passed 
them between dry cloths and sprinkled with powder made of leaves dried in the sun 
or on a stove ; if they had been gathered some time and were faded or dry, I sprinkled 
them with water and mixed and then served them to the worms. 

Whiie a student, about the year 1839, in the French institution^ ^^Ferme 6xp€ri- 
mentale des Bergeries de Benar-t," near Paris, of which M. Camille de Beauvais was at 
that time director, we endeavored to obtain cocoons from mult ieaulis ^ h\xt the frost 
always destroyed the leaves, and the trees in that climate cannot endure the frost. 
But, here, in several States of the South, they prosper admirably ; we have ndany large 
trees two feet in diameter. 

About four years ago I planted multioauUs cuts, and have now the finest trees of 4 
inches in diameter. They are thickly covered with large leaves, many 6 by 8 inches, 
easy to gather and abundant. 

No fi-ost ever hiu'ts them here, and, in conclusion, I believe that the muUicauU$ 
leaves are the best and most pro tit able of all mulberries, the healthiest for the worms, 
and produce the best cocoons and the finest quality of silk. * * * Being conver- 
sant with this industry, I am willing to give help and service to persons who wish to 
engage in this business. 

Mr; H. T. Yose, Syracuse, Otoe Oountyj E^eljraska, reported, June 10, 
18B2, that tlie worms were doing finely and were then nearly ready to 
spin, having been fed on the Bois d'arc, or Osage orange. He says : The 
silk iaade by the worms from this feed may have a special value for some 
fabrics." 

E. H. Benedict j Marietta, Ohio, reported failure, and that the eggs 
were unreliable, June 12, 1882. Only about 150 eggis hatched, and the 
worms from these soon died, not being vigorous. These were of the 
Jiap'anese race which we received and sent out without name, but which 
proved to be yellow. Mr. Benedict fed them on mulberry, and reports 
the temperature at which tliey were kept as 75^. Fortunately he^ has 
some eggs, raised by himself, which are of a choice variety, and which 
he wishes to sell. 

Under date of June 2, 1882, Mr. John O. Andrus, of Manchester, Scott 
County, Illinois, sent samples of cocoons raised from eggs furnished by 
the Department, with the following report : 

About three-fourths of the white and two-thirds of the yellow eggs hatched. " None 
were lost in different molting periods; six went into the chrysalis stage without 
spinning. They ivere all raised on Osage orange leaves. A lady friend of some seventy-five 
years of age is reelinjg nicely the balance of the cocoons, after retaining quite a num- 
ber for eggs. 

This sniaE experiment has satisfied me that we have the food going to waste in our 
State to raise ail the silk needed in the United States ; all that is needed is to bring 
this industrj^ before the people when we have more surplus labor than at present. 
Still, I think quite a largo amount of cocoons could be raised if a market could be ob- 
tained for them. * * * The ease of gathering the food from our miles of hedges is 
nothing in comparison to the labor of doing the same with the mulberx-y. 

Mrs. Theodore H. Hittell, corresponding secretary of the California 
Silk-Growers^ Association, writes. May 4, 1882 : - 

We take pleasure in forwarding to you the first annual report of the California Silk 
Culture Association. 'We hope you will be gratified in seeing the progress we have 
made in our eiforts to introduce home silk culTiure into our Golden State. 

The idea upon which our efibrts have been based originated with you. From the 
vety start, acting upon your suggestions^ we were satisfied that silk culture, could be 
made a success amongst us, and that its success would be one of the greatest benefits 
that could be conferred upon our people. The esample of France, for esample, shows 
of what incalculable advantage it may, with judicious management, be made to the 
prosperity and welfare of a country. And we hope the time is not far distant when 
all the men of wealth and influence throughout the country and the goverment itself 
will recognige its importance and take the proper measures to make it one of our great 
national industries. 

It seems to us that the future success of silk manufacture in the United States de- 
pends upon the home production of the raw material. In this view it is important 
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to call afcientioii to tlie formation of tlie misoliief threatening the silk guild of Yoko- 
hamaj 'vphich is described as follows : ^ - 

"l?he Ohinese and Japanese now have suflScieut intercourse with the United States 
and Enrope to avail themselves of any ' tricks of trade' w^hich they are likely to learn 
from the astnter Caucasian portion of the human race, and to such tuition may largely 
be ascribed the formation of the Japanesefflk guild. 

''It is just possible that the not only non-resisting but acquiescent English silk-buy- 
ers of Yokohama may, for anything but worthy motives, be in league with the native 
silk brokers and merchants. To us at a distance it does seem passing strange that 
the guild should obtain any encouragement from a class for whose obvious advantage 
it is to keep the silk trade as open and unhampered as possible. 

On a consideration of the whole question, the restrictions sought to be imposed by 
the guild, the probability of the Chinese following the example of the Japanese by 
ftiriiiiiig a similar obstructive guild at every port, it is evidently the duty of silk-con- 
eumiBg countries to aim at being independent as quickly as possible of China and 
Japan for raw material." 

It is clear from the foregoing that it is of prime importance to the silk-manufactur- 
ing interest of the country to encourage home production ; and that whatever aid in 
the way of protection that may be necessary to start American silk culture and put 
it OB a flrni basis is a matter of national concern. We are able with a little encour- 
agement to become, and we ought to be, entirely independent of Japan and CMna. 
Every spot where the mulberry will grow aAd the silkworm thrive, from the Atlantic 
to the Pacific, from Canada to Mexico, should be availed of. It is daily becoining 
more expensive and inconvenient to import the raw material from Japan and China, 
and we find by almost every mail new accounts of additional obstacles being placed in 
the way of our manufacture in those countries. Under these circumstances is it not 
plMn that the interest of the silk manufacturers throughout the country, and we fiiay 
addof the country itself, are involved in our efforts to naturalize the production of the 
raw material? We ought to be aided in our start, because it is evident that the re- 
sult will be of incalculable benefit. Every fiber of silk used in the United States can 
easily be and ought to be produced w^ithin the circuit of the United States. 

The Yokdhama Grazette, of November 24, says : 

"Tlue sifk war has come to a most lame and impotent conclusion.' The establish- 
ment of a central silk warehouse has been agreed to ; the foreign associations have 
virtually yielded almost everything, and th« Rengo Kiito Niadzukarisko has secured 
all the advantages it was formed to ob tain. Nominally the trade re verts, to some ex- 
tent, to its original status, but in reality it stands on a very different footing. Silk 
buyers will fiind this out before they are many years older ; in the mean time let them 
enjoy their dearly-bought treaty of peace as best they may. The Japanese have 
pfTobably learned a lesson which hereafter they may perhaps be able to turn to account, 
-whieh is that foreign determination, firmness of purpose, or whatever else it may be 
called, is not impregnable to air assaults. Continual dripping wears away a stone. 
The simile is an old One, but it holds good in this case. Japanese have only to stand 
out long enough and foreign oppbsitidn will melt away as surely as snow does in sun- 
shine." " " 

We have takim the liberty to call your attention to the above facts and considera- 
tion for the purpose of soliciting your fuither efforts in seeuriog the establishment of 
American silk culture. 

We beg that your influence may be exerted in preventing any legislation on the. 
"subject whjDh may hamper the incipient industry, and in securing such legislation 
as may foster and j??'otecMt. 

The manufacturers should be made to see that their interests are with the en- 
couragement of our efforts. And in our endeavor to make this plain to them, and to 
enlist their sympathy and assistance in securing the object of our association, we ask 
the aid of your will and influence and a continuation of your powerful advocacy. 

We Bhould be glad to hear any suggestions you may have to make upon the subject 
of this communication or upon the subject of silk culture in general. 

EXPEBIENCE IN 1882 AT THE DEPARTMENT. 

In tills Division tilia year (1882) experiments were made upon several 
races of silk-worEds* 

A quantity of eggs whicli were sent iis at two different times, loose 
in boxesf by the ^^ Gorintii (Miss.) Silk Company, L. S. Crozier, mana- 
ger,^ as of tlie yeliow race from Gevennes, were rapidly liatching when 
received, and although somewhat checked in their growth for a time 
were only saved by allowing the worms to begin feeding on lettuce 
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leayes about the 1st of April. This food was continued for nearly two 
weeks before mulberry buds appeared. After thatj for some time, the 
buds had to be hashed. Before good-sized leaves could be obtained 
most of the worms of this lot had died. Those which survlTed were so 
much retarded by the cool weather that they occupied about two months 
in getting their growth/ and formed their cocoons about the end of May 
and first of June quite irregularly. This is a striking illustration of 
the influence of the food and temperature on the duration of insect life, 
and of the comparative worthlessness of isolated data or anything but 
averages in considering the subject. The cocoons formed by these 
worms were large, of a saffron yellow color. The moths were amongst 
the earliest to emerge, and such eggs as were not put away in a cool 
place began to hatch about a week after they were laid. 

Another lot^ received fi'om the same parties, as of the black race, had 
a history essentially the same as that of the yellow race. The worlns of 
this lot were about etiually of two sorts, the one being indistinguishable 
throughout in appearance from the yellow race, and the other being ^ 
darker colored. Thiey also were fed on mulberry. Their cocoons did : 
not differ from those of the yellow race. From the Hght variety of the 
worms about an e^ual number of the two sexes of the moths was 
obtained i from the dark variety neai*ly all were males. 

A portion of the lot imported from Japan for distribution was re- 
tained, and divided into two partsj one of which was fed on Osage orange 
and the other on mulberry. These were of the sulphtir-yeUow variety. 
They also were too far advanced when received by us, owing to the ex- 
posure to which they had been subjected in transportation from Japan, 
but were not allowed to hatch until the third week in April. The worms 
fed on mulberry were more precocious than those fed on the Osage 
orange, and produced a large and gooil crop, but nearly all that were 
fed on Osage orange died after their last molt and just as they were pre- 
sumed to be ready to make their cocoons. 

Mr. E. Fasnach, of Baleigh, K 0., sent a very few eggs of a black breed 
from Thibet, which were not allowed to hatch until about the first of 
May, and were carefully fed on mulberry leaves. These worms, like the 
yellow French ones, presented two appearances, one portion being of 
the ordinary- color but the others becoming ivory black after the second 
molt. The cocoons were also various^ mo^t of them being like those of 
the French breeds, but one or two being smaller and pure white>. This 
experience would indicate that this black Thibet breed is made up of 
the darker or black individuals of various other breeds, and that there 
is a strong tendency to atavism or reversion to the normal pale coloring. 
It may be stated here that certain individuals of all races show a tend- 
ency to b^ome dark, and thus revert to what were undoubtedly the an- 
cestral colors of the species, 

A lot of eggs received from Miss L. L. Buster, of Somerset, Pulaski 
County, Kentucky, was hatched for experiment, and the worms tbd on 
Osage orange. When in their fourth stage some of them showed signs 
of disease, and the whole lot was removed to an attic, where it received 
irregular cai^e. As the worms approached the spinning point they 
became covered with a fetid, green slime. They were removed imme- 
diately from their oM trays and the trays cleared of filth, but although 
the slime dried away it left them discolored, ari*d they died rapidly, de- 
caying almost immediately. The first worms which began making co- 
coons died and rotted before their work was completed, and the others 
made no beginning. The race was evidently diseased. 

We had worms from three of our own lots carried through their trans- 
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formations. These were partly of a Japanese white race and partly of 
a Japanese yellow race, botti of wMch we first fed on Osage orangis in 
1872^ aiid have kept on the plant exol^^ year since. They 

both did well, the white race doing the better. We have been greatly 
interested to find that the yellow race, which in the beginni^.made 
cocoons of a bright sulphurryellow color, have in the coursd of this 
feeding on Osage orange, come to make cocoons that are only yellowish- 
white, showing, so far as the color of the silk is concernedy a marked 
improvement over their progenitors ; the cocoons, moreover, are fully 
eqnal, in texture and firmness, to either the white or the bright yellow. 
The white cocoons from the Osage orange were fully equal if not supe- 
rior to the average of those from mulberry-fed worms. 



NEW MULBEEBY TBEE. 

M Thiessen, P. O, Ijo?: 245, Fai^^ Nebr., issued an adver- 

tising circular in the fall of 1881, from which I make a few extracts. 

He imported from the German colonies in Southern Eus»ia what he 
caUs the Caucasian mulberry tree,"^^w saysgTows very well in 

the Western States of Nortli America. In Jeiferson County, Nebraska, 
he raised trees which became 8 inches in diameter and 16 feet high in 
six years: 

The leayesof the tree a^e tlie best for raising silk cocoons which are of first quality. 
The silkworms do better here than they did in Southern Russia, ^* * * 

Gn^my fether's farmp Colony Schoenau, in Southern Russ:2a, there were trees of thirty 
years' growth which rtjaohed a height of 35 feet^ and the trunks about 5 feet from tlfe 
ground were 13 feet in oircmnference. * * * 

CuttingB don't grow very well except with the greatest care. * * * The young 
trees should be started by seedlings, * * * from the ist of October up to the niid- 
dle of May. Sprtng planting is better than fall planting. * * 
^ The tree thrives in every soil, even in irftoh land. Only in alkali, soil the tree gets 
sick and dies. From Southern Dakota down to Texas the Caucasian mulberry iias 
grown well everywhere. 

BUSINESS VENTURED: SMJB OP EG 

Several parties havemidertaken business ventures in connection with 
the silk-producing industry. FpreiQOst amongst these has been Mr. L, 
S/Grozier^ of Corinth, Miss. J already ref^ and who offered mul- 

berry trees and silkworm eggs for sale, and offered to buy all the co- 
coons seat to hiih produced by worms raised on proper kinds of mul- 
berry trees. 

^ Abraham; Thiessen, P. O. 1k)x 245, Fairbury, Kebr., offers 1.000 silk 
eggs for 25 eents } one ounce for $3 • 1,000 mulberry seed for 25 cents. 
Will have mulberry seed to seH by the pound in the fall of 1882, He 
offers seedling mulberry trees from 4 inches high at 2 cents each and 
$10 per 1,000; 8 feet high at 35 cents each, $20 per hundred and $175 
per thousand, delivered free of charge at the depot in Fairbury. He 
has reels, but does not offer to buy cocoons. 

The Corinth (Miss.,) Silk Company, L. S. Grozier, manager, offers 1,000 
eggs for $1, 1 ounce for i6| mtdberry tre^s from one year old at $10 per 
hundred, two years old at fl5 per hundred, and mulberry cuttings at $2 
per hundred. It offers to pay cash at Lyons prices for all good cocoons 
received. - ' 

The Woman's Silk Culture Association of the United States, 1328 
Chestnut street, Philad^lp^ Fa.^ offers 1,000 eggs for $1^ § OTmce fer 
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$3, 1 onnce for |5; lower in quantities* It has no mulberry seed or trees 
fer sale. It bas eetablislied a filature, aud offers to pay for cocoons ac= 
cording to tlie market value of the silk obtained therefrom when reeled 
and prepared for manufacturing uses ^ also to receive and sell at the 
best iB^ket prices all silk wa.ste that may be raised, inoluding pierced 
cocoons^ floss silk, and wild silk. A commission of 10 j^er cent, upon 
all sales will be charged by the association. 

A " chart and instructions for silk groYfcrSj'^ by W. G. Eirr, State 
geologist of North Carolina, can be obtained by applying to the associa- 
tion, inclosing 10 cents postage. 

Messrs. McKittrick & Co,, Second street, Memphis, Tenn,, offer to pay 

more than Lyons prices for cocoons. 

Messrs. Yirion des Lauriers & Co., 201 East Sixty-third street, New 
York, imported and sold large quantities of eggs at reasonable prices. 

STOIMART OP THE SILK-GEOWING QUESTIOH. 

To meet the increasing demands for information, a second edition of 
our Manual (Special Report Fo. 11) hasbien issued, the pretace of which 
we reproduce below as a summary of the presefit condition and pros- 
pects of the silk-producing industry ili this country : 

PREFACE TO THE SECOKD EDITION. 

That there exists just now a Yery general and widespread interest in tlie subject of 
silk culture in the United States is manifest from the recent large increase In the cor- 
lespondenee of the Entomological Division in relation thereto, and from the demand 
made for this Manual, To avoid the disappoir^ent that is sure to follow exagge- 
rated and visionary notions on the suhjeetj it may be weU here to emphasize the facts 
that the elements of successful silk culture on a large scale are at the present time 
entirely wanting in this country ; that the prolits of silk culture are always so small 
that extensive operations by organised hodies must prove unprofitable where capital 
finds so many more lucrative fields for emplbymrait j that extensive silk raising is 
fraught with dangers that do not beset less ambitious operations ; that silk culture, 
in short, as shown in this Manual, is to be recommended only as a light and pleasant 
employment for those members of the farmers household who either cannot do or are 
not engaged in otherwise remunerative work. 

The want of exx>erience is a serious obstacle to silk culture in this country ; for 
while, as is shown in the following pages, the mere feeding of a certain number of 
worms and the preparation of the cocoons for market are simple enough operations, 
requiring neither pliysical strength nor special mental qualities, yet skill and experi- 
ence count for much, and the best results caiinot be attained without them. In Eu- 
rope and Asia this experience is traditional and inherited, varying in dilferent sec- 
tions both as to methods and races of worm employed. With the great variety of 
soil, climate, and conditions prevailiiig in this country, experience in the same lines 
will also vaiy, but the general principles indicated in this Manual should govern. 

The greater value of labor here as oompared with labor in the older silk-growing 
countries has been in the past a most serious obstacle to silk culture in the United 
States, but conditions exist to-day that render this obstacle by no means insuperable. 
In the first place comparative prices, as so often quoted, are misleading. The girl who 
makes only twenty or thirty cents a day, in France or It-aly, does as well, because of 
the relatively lower prices of all other commodities there, as she who earns three or 
four fold as much here. Again, the conditions of life are such in these countries that 
every woman among the agricultural classes, not absolutely necessary in th© house- 
hold, finds a profitable avenue for her labor in field or factory, so that the time gi'v^en 
to silk-raising mast be deducted from other profitable work in which she may be em- 
ployed. With us, on the contrary, there are thousands — aye, hundreds of thohsands— 
of Women who, from our veiy conditions of life, are unable to labor in the field or 
fa<5tory, and have, in short, no means, outside of household duties, of converting 
labor into capital. The time that sut^ might give to silk culture would, therefore, 
be pure gain, and in this sense the cheap-labor argument loses nearly all its ^ferce. 
This holds more particularly true in the larger portion of the South and West that 
are least adapted to the production of merehahtabie dair^ products or where bee- 
keeping and ppultry-raising are usnaUy confined to the imm^iate wants of thehou^- 
hold. 
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Tie want of a ready market for the cocoons is now, as it always has TDeen^ the most 
serious obstacle to be overcbme, and the one to wMcli all interested in establishing 
silk culture should first direct their attention. Ignore this, s^nd efforts to establish 
the industry are b oiind to f ail^ as they have failed in the past. A permanent market 
once established; and the other obstacles indicated will slowly, but surely, vanish as 
snow before the coming spring. Owing to the prevalence of disease in Europe, there 
grew up a considerable demand for silkworm eggs in this country, so that several 
persons found the production of these eggs quite profitable. Large quantities are yet 
shipped across the continent from Japan each winter; but this demand is, in. its 
nature/ transient and limited, and with the improved Pasteur method of selection, 
and prevention of disease, silk-raisers are again producing theix own eggs in Europe. 
Silk eulture must depend for its growth, therefore, on the production of cocoons, and 
these will find no remunerative sale except where the silk can be reeled. I find no 
reason to change the views expressed relative to the part this Department might tako 
in succoring silk culture through Congressional aid ; for, however just and desirable 
direct protGfetion to the industry may be by the imposttion of an import duty on 
reeled silk, no such protection has yet been given by Congress, and silk filatures can- 
not be fully and profitably established without some fostering at the starti Under a 
heavv protecrtive tailff our silk mantifactures have rapidly grown in importance! and 
wealth, lintil, during the year 1881 (according to the reports of W. C. Wyckoff, secre- 
tary of the Silk Assooiation of America), raw silk to the value of $11,936,865, and 
waste silk and cocoons to the value of 1769, 186 were imported at the ports of New 
York and San Francisco, while our manufacfcm^ed goods reached in value hetween 
|35,000,000 and $40,000,000. Now, the so-called raw silk thus imported to the value 
of nearly $12,000,000, is just as much a mannSactured articlo as the woveii goods, and 
its importation free of duty is as much an enconragement to foreign maimfaetiirers 
and an impediment to home industry as the removal of the duty would be on the 
woven ^oods. The aid that Congress, througih thi^ should, in my jndg- 

nient, give to sllk-r^eling, and thereby to silk-production, may be supplied by private 
and benevolent means ; and I am pleased to record, in this connection, the recent 
efforts of the Women's Silk Culture Association of California and the similar associa- 
tion in Philadelphia. This last organization has in operation a good hand-reel, w:Qrked 
by a skilled Italian, and the secretary, Mrs. John Lucas, offers to purchase cocoons at 
prices ranging feom |1 to |1. 50 per pouhd, according to quality. Messrs. Crozi^r 
Co., of Corinth, Miss., and Messrs. McKittrick & Co., of Memphis, Tenn., also adver- 
tise-that they will purchase cQCoon& at Lyons prices. These are beginnings in the 
right direction, but so'far the efforts are warranted only in the former case through 
benevolent support, and in the latter as an aid to a general business of supplying eggs 
and mulberry trees. 

The obstacles which I have set forth are none of them permanent or insuperable, 
while w:e haye some advantages not possessed by other countries. One of infinite 
importance is the inexhaustible supply of Osage orajagQ (Machii^a miranUaca) which 
our thousands of miles of hedges furirlsh I another is the greater average intelligence 
and ingenuity of our people, who will not be content to tread merely in the ways of 
the Old World, but will be quick to improve on their methods ; still another may be 
found in the more spacious and commodious of the farmers^ barns and outhouses, 
fivery year's experience with the fecZ that I have said of its value as 

sUkworni food. Silk which I have had reeled from a race of worms fed on it, now 
for eleven consecutive years, is of the very the tests made at the 

recent silk fair at Philadelphia showed that in some instances a less weight of eoeoons 
spun by Mdclura-tQd worms was required for a pound of reeled silk than of cocoons 
fi'om mulberry-fed worms. 

- G. V. E. 

Washington^, D. C., J'eZ^mar^^ 

i¥om tbe tenor of the corr68p(m of the DiyisioHj and from the con- 
stantly increasing interest manifested in the subject since the above was 
written^ we feel eonstrained to add a; few other words of caution, more 
particularlyj since, in obedience to the large demands for eggs, tlie De- 
partment has been urged to make very large purchaises of these tor dis- 
tribntion. Under present circmnstances we feel more disposed to cbetk 
tlian to encourage the present grQwing interest in the subject, because 
of the conviction that the majority of persons undertaking the raising 
of silkworms are doomed to disappointment. Those who have eggs for 
sale or wlio are interested in th^e propagation and sale of mulberi^ GiKfc- 
tings, and those wlio are infiuenced by pMlantiiropic or benevolent 
motives^ can afibrdj albeit froni opposite motives- to stimulate in every 
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possible way the interest iiaturally felt in the subject, but tlie disap- 
pointment, under existing circumstances, is apt to be great in proportion 
as the interest increases, so tba| there is danger of a repetition of the 
many reactions from similar attempts in the past. 

This follows necessarily from the fact that the reeled silk is imported 
free of duty, while there is so very heavy a duty on the woven goods. 
There is a duty to-day on wools valued at 32 cents of 10 to 11 cents per 
poundy and 10 per cent, ad valorem. Still, in past years, as in 1846, wool 
has been imported free of duty, ^ow wool is essentially a raw product, 
having gone through no expensive process of manufacture j yet what 
would our wool-growers throughout the country say if it were proposed 
to do away with the duty and allow wool to come in as reeled silk is now 
allowed to come in, free ? They would, no doubt, declare that such action 
on the part of Conp^ess would give the death-blow to wool gTOwing in the 
United States. Silk culture is in just the condition that wool-lowing 
would be in under such circumstances, and if there is any advantage to 
the country in the protection of one kind of silk-manufacture, theuy 
logically, that other branch of silk-manufacttire, namely* silk-reeling, 
which would add value to the coccoon and give encouragement to its 
production, should also be protected, and we earnestly recommend this 
subject to the serious consideration of the recently-appointed Tariff Com- 
mission. With proper duty on the ^^raw sdk," there would be no ques- 
tion of the steady and permanent growth of the silk culture in the United 
States! this Department wo aid be justified in making efforts to widely 
disseminate the eggs, and in tlie course, of two or three years every dol- 
lar of the vast sums sent out of the counta^y for '>raw silk" produced in 
foreign lands would find its way to the pockets of our own people. 



PYBJEmitUM: ITS USB AS AN INSUCTICIDK 

[Piat6grd;iv.] ^ ^ " 

A la^rge quantity of Pyrethrum seed ha^ been distributed to corre- 
spondents. The seed was obtained either direct from parts of Russia and 
the Caucasus or from Trieste, Austria. The packages were accompanied 
by the following: 

CIRCm.AB IN REFERENCE TO PTBETHRUM : 

Sir : In the spring of 1881 Prof. C. V. Riley, on behalf of the United States Entomo- 
logical Commission^ distributed the seed otPpretlirum roBmm diid Pifretlirmi mmmnwfQ- 
Uum to a number of correspondents in di-fferent parts of the conntry, and while the 
excessive drought rendered the experiments in growing it in many cases unsuccessful, 
yet the reports are sufficiently favorable to Tfarrant further trial. 

The Talne of these plants in furnishiog a perfectly effeetnal insecticide, that can be 
used against many of the worst insects injurious to our crops as well as against house- 
hold and greenhouse pests, without danger to man or beasts has been fully established 
by experiments made under his direction during the past two years. The general 
oultiTation of the plants in all sections where they wUl succeed is, therefore, most de- 
Birable. A siinaU package of seed, duly labeled, is sent to you from this Department 
for triM, ana. the foUowing statement regsrdii^ the nature, ctdtitation^ and u^e of 
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tlxese plants^ prepared by the entomoldgiflt of ^^^ t^^ is sent ^ gtdde you 

in snoli trial. I shall be glad to have you report to the Department tiie result of your 
experiment, and to aid in any other way mthin my power toward its Bucoess. 

_ Eespectfally, 

GffiO, B. LORDTGi, 
Commwdoner <tf AgrkulUre, 

HISTOEY Off PYRETHRXJM, 

Ther€f^ are irery few data at hand concerning the discovery of the insecticide proper- 
ties of Pyrethrum. The po wder has been in use for many years in Asiatic countries 
south of the Caucasus Mountains. It was sold at a high price by the inhabitants, who 
successfully kept its nature a secret until the beginning of this century, when an 
Armenian merchant, Mr. JumtikofP, learned that the powder was obtained from the 
drio^ and pulverised flower-heads of certain species of Pyrethrum growing abundantly 
in the mountain region of what is now known as the Russian provinee of Transoau-. 
casia. The son of Mr. Jumtikoff began the manufacture of the ar^cie on a lar^e scale 
in 1828, after which year the Pyrethrum industry steadily grew, until to-day the export 
of the dried flower-heads represents an important item in the revenue of those coun- 
tries. r ^: : : \ - - 

Still less seems to be known of the discovery and history of the Dalmatian species of 
Pyrethnam (Pyi^ethrum mn€rari(efolium)j but it is probable that its history is very simi- 
lar to that of the Asiatic species. At the present time the Pyrethrum flowers are con- 
sidered by far the most valuable products of the sdil of Dalmatia. 

There is also very little informatien published regarding either the mode of growth 
or the cultivation of Pyrethrum plants in their native home. As to the Caucasian 
species wfie have reason to beHeve that they are not oultiyated, at least not at 'the pres- 
enji time, statements to the contrary notwithstanding. + The well-known Dr. Gustav 
Badde, dixeetbr of the Imperial Museum of Natural Histoi^y at /tiflis, Transcaucasia, 
who is the highest living authority on everything pertainihg to the natural hi8^oiy,of 
that region, wrote us recently as follows : The oniy species of its genus, Pyretkrim 
roseum, which gives a good, effective insect powder, is nowhere cultivated, but grows 
wild in the basal-alpine zone of our mountains at an altitude of from 6,000 to 8,000 
feet..'' From this it apjpears that IJbiis species, at lea«t, is ngt cultivated in its native 
home, and Dr. Radde*s statement is corroborated b^ a cordmunication of Sir. S. M* 
H'Utton, vioe-oonsui-general of the United States at Moscow, Bussia,' to whom we ap- 
plied for seed of this species. He writes that his agents were not able, to get more 
than about half a pound of the seed from any one person. From this statement it may 
be inferred that the seeds have to be gathered from the wild and not from the qulti- 
Tjated plants* " " . 

As ti> the Daimatiaii plant it is also said to be cultivated in its natiye home, but we 
can get n© definite information on this score, owin^ to the fact that the inhAlbftsints 
are very unwilling to give any information regarding a plant the product of whi«h 
t^ey^ wish to monopolize. For similar reasons we have found great difiBlcuI% in ob- 
vfcaining even, small quantities of the seed of P. mnemrmfoUnin t\iB;t was not'baked or in 
other ways tampered with to prevent germination. Indeed the people are so jealous 
of their plant that to send the seed out of the country becomes a serious matter^ in 
which Bie is risked. 

The seed of Pyrethrum rosmm is obtained with less difficulty, at least ipL small quanti- 
ties; and it has even become an article of commerce, several nurserymen here, as weU as 
& Europe, advertisin g it in their catalogues. The 8peci^;9 has been successfully grown 
as a garden plant for its pale rose or bright pink flower-rays. Mr. Thomas Meehan, of 
Germantown, Pa., writes us: "I have had a plant of Pyrethrmn roseum m my herba- 
ceous garden for many years past, and it holds its own without any care much better 
than many other things. T should say from this experience that it was a plant which 
will very easily accommodate itself to culture any where in the United States.-' Peter 
Henderson, of New York, another well-known and experienced nurseiyman, writes: 
"I have grown the plant and its varieties for ten years. It is of the easiest cultiva- 
tion, either by seeds or divisions. It now ramifies into a great variety of all shades, 
from white to deep crimson, double and siu^le, perfectly ''hardy here, and I think 
likely to be nearly every where on this coiitanent." Dr. James C. Neal, of Aroher, 
Fla., has also successfully grown Pi/reiA^rttm roflewm an varieties thereof, and 

other correspoifdents report similar favorable experience. None of them have found 
a special mbd© of oultivation necessary. In 1856 Mr. C. Willemot made a serious at- 



*From recent communications by him to the dmefriocm NatwraluU 
t Beport Comm. of Patents, 1857^ Agrieulture, p. 130, 
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tenipt to iittroduce and ciiltivate tlie plani:* oc a large seals in France, As his ae- 
count of the cultivation of Pyretlirum is tlie best we know of, we quote h.m& Ms expe- 
rience, witli but few slight omissions: "The soil best adapted to its culture should 
be composed of a jpiire ground, somewhat siliceous and dry. Moisture and the pres- 
ence of clay is iBjurious, the plant being extremely sensitive to an excess of water^ 
and would in such case immediately perish. A southern exposure is the most favor- 
able. The best time tor putting the seeds in the ground is ftora March to ApriL It 
can be done even in the month of Febrnary if the weather will permit it. After the 
soil has been prepared and the seed^^ are sown they are covered by a stratum of ground 
: mised with some vegetable mold, when the toller is slightly applied to it. Every five 
or six days the watering is to be renewed in order to facilitate the germination. At 
the end of about thirty or forty days the young plants make their appearauGej and 
as soon as they have gained strength enough they are transplanted at a distance of 
about 6 inches from each other. Three months afier this operation they are trans- 
planted again at a distance of from 14 to 20 inches, according to their strength. Each 
transplantation requires, of course, a new watering, which, howeverj should only be 
moderately applied. The blossoming of the Pyrethriun commences the second year 
toward the end of May, and eontinues to the end of September." Mr. Willemot also 
states that the plant is but slightly sensitive to cold, and needs no shelter even during 
severe winters. 

The above-quoted directions have reference to the climate of France, and as the cul- 
tivation of the plant in many parts of North America is yet an experiment, a great 
deal of independent judgment must be used. The plants should be treated in the 
same manner as the ordinary Asters of the garden or ether perennial Compositfe. 

As to the Dalmatian plant, it is well known that Mr, N. Milco, a native o( Dal- 
matia, has of late years successfully cultivated Fyreihrum einerm'iwfoUum near Stock- 
ton, Gab, and the powder from the California-grown plants, to which Mr. Mileo has 
given the name of '^Buhaoh,'' retains all the insecticide qualities, and is far superior 
to most of the imported powder, as wo know from experience, Mr. Milco gives the 
following advice about planting, advice whick applies more particularly to the Pa-, 
ciflc coast: Prepare a small bed of fine, loose, sandy, loamy soil, slightly mixed with 
fine manure, MS: the seed with dry sand and sow carefiilly oa top of the bed. Theu 
with a common rake disturb the surface of the ground half an inch in depth . Sprinkle 
~ the bed every evening until sx>ruuted j too much water i\ili cause injury. After it is . 
well sprouted watering twice a week is sufficient. When about a month old weed 
carefully. They should be transplanted to loamy soil dusang the rainy season of winter 
or spring." ; - - - ^ ■ - - - _ " 

Our own experience with PyretJirum roseum m well as Fyrethi*^iM dneraricefoUum in 
: Washington, D. C., has been so far quite satisfactory. Some that we planted in the 
fall of 1880 came up quite well in the spring, and a few plants bloomed in Kovember 
of 1881, though such blooming was doubtless abnormal. The plants from sound seed 
which we planted this spring are also doing finely, and as the Boil is rather a stiif clay 
and the rains were in early summer many and heavy, we conclude that ^Ir. W^^illemofc 
has overstated the delicacy of the jiJants. We have observed further that the seed often, 
lays a long time in the ground before germinating, and that it germinates best when 
not watered too heavily. We think that the too rapid absorption of moisture often 
pauses the seed to burst prematurely and rot, whef e slower absorption in a soil only 
tolerably moist affords the best conditions for germinate : 

PREPARATION OF THE PLANTS FOR USE. 

In regard to manufacturing the powder, the fiower-heads should be gaithered during 
fine weather, when they are about to open, or at the time when fertilization takes 

place, as the essential oil that gives the ingecticide qualities reach es^ at this time, its 
greatest development. When the blossoming has ceased the stalks may be cut within 
about four i:tfches from the ground and utilized, being ground and mixed with the 
flowers in the proportion of one-thii d of their weight. Oreat care must be taken not 
to expose the flowers to moisture, or the rays of the sun, or still less to artifieial heat. 
They should be dried under cover, and hermetically closed up in sacks or other vessels 
to prevent untimely pulverization. The finer the flower-heads are pulverized the 
more effectually tha powder acts and the more economical is its use. Proper pul- 
verization in large quantities is best done by those who make a business of it and 
have special mUl facilities. Lehn & Fink, of New York, have furnished ua with 
the most satisfactory powder. For his oWn use the, farmer can pulverize smaller 

*Mr. Wiilemot calls Ms plant PyrMhre caumse (PyretJwtmi WiMemoti Duchartre), 
but it is more than probable that this is only a synonym of Pyretknmi rosmm. W& 
draw liberally from. Winemot's paper on the snl^ect, a translation of which may^ be 
found in the Report of the Commissioner of Fatbits for the year 1861, Agriculture, pp. 
2ja3-331. : 
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quantities lyj^b© sinjpLe metjiod: o f pounding the flowors in a mortar. It 3 s necessary 
that the ^orfc he closed, an d a piece of learner through which the pestle movei, such 
as is geije^ally used in pT^lverizin^ phatoa^utie substances in a lahorat^ will 
answer, ^he quantity to he pulverized ^ould. not exceed one pound at a ttme, thug 
aYoiding t6<^ high a degree of heat, which would he injurious to the quality of the 
powder* pulverization heing deemed sufiftcient, the substance is sifted through a 
silk sieve, and then the remainder, with a new addition of flowers, is'put in the mor- 
tar and pnlverisied again. 

The best vessels for keeping the powder are fruit jars with patent covers, or any 
A-otherjerfectly tight glass vesscA or tin ^ox. 

Up to a comparatively recent period the powder was applied to the destruction of 
those insects only which are troublesome in dwellings, and Mr. C. Willemot seems to 
have been the iirst, in the year 1857 (?), to point out its value against insects injurious 
to agriculture and horticulture. He goes, however, too fer in his praise of it, and 
soioae of his statenaents as to its e^eacy are evidiently not based upon actual experi- 
ment. Am png others he proposes the follo^^ remedy: "In order to prevent the 
ravag(^ of the weevil on wheat fields, the powder is mixed with the grain to be 
■sown, in proporfcion of about ten ounces to about three bushels, which will save a 
yearns crop." ^his is simply ridiciilousj as every one who is familiar with the prop- 
erties of Pyrethrum will understand. We have during the past three years largely 
experimented with it on many species of injurious insects, and fully appreciate its 
value as a general insecticide, which value has been greatly enhanced by the 4is^ 
CQvery that it can he most economicany used in liquid solution ; but we are far firom 
considering it a universal remedy for all insects. No such universal remedy eaasts, 
and JPyrethjum has its disadvantages as has any other insecticide now in use. The 
folloyring are its most serious ddsadvantagei : 1, the action of the powder, in what- 
ever form it may be applied, is not a permanent one in the opQU aix. If, e.g.^ it is 
applied to a plant, it immediately affects the insects on that plant with which it 
conies irt coiitaGt, but it will prove perfectly harmless to all insects wM^^ to 
the plant half an hour {or even less) after the^pplica-tion ; 2, the powder acts in the open 
air— unless, perhaps^ applied in very large quantities— only upon actual contact with 
the insect ; u, ^. it is applied to the upper side of a cotton leaf the worms that may 
be on the underside are not affected by it ; 3, it has no effect on insect eggs, nor on 
pupee that are in any way protected or hardened. 

These di^advaaitageB render Pyrethnim in some respects inferior to arsenical poisons, 
but, OS the other hand, it has the one overshadowing advantage that it is perfectly 
harmless to plants or to higher animals; and if the cultivation of the plants in this 
country shoiild prove a succftss, and the price of the powder become low enough, the 
aboye-mentioned diBadvantages can be overcome, to a certain degree, by repeated 
apphcations. 

In a closed yoom the effect of Pyrethrum on insects is more powerful than outdoors. 
Piffei-e^t species of insects are differently affected by the powder. Some resist its action 
most eife^tually, ^^^^^^ especially spiders of all kinds ; 

while others, espeoiaUy all Hymenopter% supeumb naost readily. In no case ate the 
insects hilled instantaneously by jpyrettirumv Tliey are rendered perfectly helpless a: 
few minutes after application, but do not di^ time afterward, the period 

varying frpna several hours to two or even three days, according to the species. 
Many insects that have been treafted with Pyrethrum sho w signs of intense pain, while 
in others the outward symptoms are much less marked. Differences in temperature 
and other meteorological changes do not appear to have any influence on the effect of 
Pyrethrum. 

MODES OF APPLICATION. 

_Pyr©thrum can be applied-^1, as dry powdep ; 2,: a8 a fume; 3, as an alcoholic extract 
diluted; 4, by simple stirrmg of the powder in water; ^, as a tea or decoction. 
The following reoommetidatlona are based on repeated experiments in the field: 
1. AppliGatims of Py^yel^mm m drp powdw^^ most house- 

keepers, tJ^ powder beijig used, by means of a small pair of bellows. It is then ges- 
erally used withoii^ if it is; unadtilterated and fresh (which cannot be 

said, in many instances, of the powder Md at retail by bur druggl it may be con- 
siderably diluted with other pulveri^d matcTial without losing its deadly effect, the 
use of the powder thus becoming much cheaper. Of the materials wMeh can be used 
as diluents common flour seems to be the best, but finely-sifted wood-ashes, sawdust 
from hard wood, &c.— -in short, any light and finely-pulverised material which mixes 
well with the Pyrethrum powder will answer the purpose. If the mixture is applied 
immediately after preparation it is always less efflcaoious than when left in a per- 
fectly tight vessel foi* about 24 hours, or longer^ before use. This has been proven so far 
only with the mixture of Pyrethrum mth Sour, but holds doubtless true also for other 
diluents. Mr. E. A. Schwarz experimented iargely under our direction with the mix- 
tuie of Pyrethrum and flour for the cotton vronn^ and he found that one part of the 
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powder to 11 parts of flotir ig extf&cient to kili the worms {only a portion of the fUl- 
gro wn worms recovering from the effects of the powderj ^ if the mixfere is applied 
immediately after preparation j hut if kept in a tight glass jar for abont two days, 
one part of the powder to 22 parts of doxu: is safficient to kill all aYera^e-sized worms 
wii3i which the n^xture comes in contact. For very young cotton worms a mixture 
of one paort of Pyrethmm to 30 parts of flour, and applied one day after preparation, 
proved most effective, hardly any of the worms recovering, 

All ordinary powder bellows wiU answer for insects infesting dwellings or for plants 
kept in pote in rooms, or single plants In the garden, but it hardly answers on a large 
scale outdoors, because it works too slowly ; the amount of powder discharged" can- 
not be regulated, and i^iere is diflaeulty in covering all partes of a large plant. Ajj- 
other method of appljdng the diy powder is to sieve it on to the plants by means of 
sieves, and this method is no doubt excellent for insects tiiat live on tiie upper side 
of the leavee. For large, more shrub-like plants with many branches, and for insects 
that hide on the underside of the leaves, this method will be fomid less serviceable, 
A very satisfactory way of applying the powder on large plants, in the absence of ^ any 
suitable machine or contrivaiice, is to throw it with the han^ after the manner of seed- 
sowing. This method is more economical and rapid than those mentioned above, and 
it has, moreover, the advantage that, if the plants are high enough, the powder can 
be applied to the miderside of the leaves. 

2. Application of Fyrethrum iti/«?»e«.-— The powder burns freely, giving off consider- 
able smoke and an odor which is not unpleasant. It will bum more slowly when 
made into cones by wetting and molding. In a closed room the-fumes from a small 
quantity will soon kill or render inactive ordinary flies Wd mosquitoes, and wiU be 
found a*^ most convenient protection against these last where no bars are available.^ 
A series of experiments made under ou& direction indicates that the fames affe6t all 
insects, but most quickly those of soft and delicate structure. 

Thi3 method is impracticable on a large scale in the field, but will be found very 
effective against insects infesting fnrs, feathers, herbaria, books, &c. Buch can easily 
be ^ot rid of by Luclosing the infested objects in a tight box or case and then ftimi- 
gating them. This method will also prove useful in greenhouses, and, with smtable. 
instrumeutsj we seo no reason why it shouM not be appUed to under pests that 

attack the roots of plants. - ^ ' 

3. AlcoholiG extract o/ Pi^ret/mm j?ou;£?er.— The extract is easily 

a ^afik fitted with a cork and a long and vertical glass tube- Into this flasfc Ihe^ alco- 
hol and Pyrethrumare introduced and heated over a steam taijk or other moderate heat. 
The distillate, condensing in the vertical tube, runs back, and at the end of an hour 
or two the alcohpl may be drained off and the extract is r^ady for use. Another 
method of obtaining the extract is by repercolation after the-nianner prescribed in the 
American PharmaoopcBia. The former method seems to more thorpughly extract the 
oil than the latter; at least we found that the residuum of a quantity of ^rethrum 
from which fhe extract was obtained by repercolatdon had not lost a great deal of its 
powen The first method is apparently more expensive than the other, but the extract 
IS in either case more expensive than the other preparaMons/though very conveniently 
preserved and handled. j ^ 

TJie extract may be greatly diluted with water and then applied by meaais qf any 
atomizer. Prof. A. Smith, of Tuscaloosa, Ala., found that, diluted with water at 
the rate of 1 part of the extract to 15 of water and sprayed on the leaves, it kills cotton 
worms that have coroe in contact with the solution in a few minutes. The mixture in 
the proportion of 1 part of the extract to 20 parts of water was equally effloaoious, and 
even at the radbe of 1 to 40 it killed two-thirds of the worms upon which it was sprayed 
in 15 or 20 minutes, and the remainder were subsequently disabled. In. stUl weaker 
solution, or at the rate of 1 to 50, it loses in efiioacy, but still kills gome of the worms 
and disables others. Professor Smith experimented with the extract obtained by .^s- 
tOlation, and another series of experiments with the same method was cairied on last 
year by Prof. E. W. Jones, of Oxford, Miss,* He diluted hia exta^act with twenty tinges 
its volume of water, and applied it by means of an atondzer on the cotton worm smd 
the boll worm with perfect success. Mr. E, A. Schwarz tried, last summer, ttie extract 
obtained by repercolation, t and found that 10 drachms of the extract stirred up in 
2 gallons of water, and applied by means of /Whitm^n^s fountain-pump was sufficient 
to kill all cotton worms on the plants. Fonr drachms of the extract to the same 
amoont of water was suflioient to kill the very young worms- 

4. Pyreikr im in mnpU water wluMm,^&o far as our experiments go, this mettiodis by 
far the sinipiest, most economical, and eflaeient* 'The bulk of the powder is most easily 
dissolved in water, t6 which it at once imparts the inseoticide power. No constant 

^Yide Jme7%can EniomologistyTol/llI,^^.Mi2^. 

t From one pound of the powder one pint of extract was made, each drop of the 
extract representing one grain of the powder. The actual cost of making the.extract 
was 50 cents* 
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etirrlrig is necessary, and the ^^^^^^ applied in tlie same manner as the dOated 

extract. The finer the spray in which the fluid is applied the more economical is its 
use, and the greater the chance of reaching evei'y insect on the plant. Experiments 
with Pyrethrum in this form show that 200 grains of the powder stirred up in 2 gal- 
lons of w-ater is amply snfflcient to kill the cotton womis, except a Yery few full-grown 
ones, hilt that the same mixtnje ie not snfficiently strong for many other insects, aa 
the Ml worui, the larva of the Ten^^^^^n^^ species as are prqt:eoted hy 

dense long hairs. Young cotton wonns can be MUed hy 25 grains of the powder stirred 
up in 2 quarts of water. 

The Pyrethr^ most efficabious when first made, and loses power the langer 

it is kept. The powder gives the water a light greenish color, which, after several 
houra, changes to a light brown. On the third day a luxuriant growth of fungus gein- 
erally develops in the vessel containing the liijuidj audit* efficacy is then considerably 
-lessened;.;- :r . . -.Z^:- " ^v.- ■ : ^ 

5. Tlw ted or dei5aoU^ E, W. Hilgard, of Berkeley, Cal., is the only one who 

has oxperimented with Pyrethrum in this fornix and expresses himself most favorably 
as to the result. He says: 

"I thinky firom my experlDients/ that the to or infusion prepared fmn tJi£ Jiowera 
(which need not he ground up for the purpose) is the most convenient and efficacioua 
form of using this insecticide in the open air ; provided that it is med ai times when 
tlie tvater wiU iwt a'aporate too rajw^^, ^Jid that it is applied, not by pouring over ia a 
stream, or even in drops, but in tJts form of a spray from a syringe ydth jfine holes in 
its n(^se. In this case the fluid wiH reach the in^^ despite of its water-shedding sur- 
faces, hairsy &c., and stay long enough to kill. Thus applied, I have found it to be 
efficient even against the armored scale-bug of the orange and lemon, which falls off 
in the course oi two or three days after the application, whUe the young brood i| al- 
most instantly destroyed. As the liower-tea, unlike whale soap and other waMies, 
leaves the leaves perfectly clean and does not injure even the most tender growth, it is 
preferable on that score alone; and in the future it can hardly fail alsoto be the cheaper 
of the two. This is the more likely, as the tea m the leaves and stems has 

similar althongh considerably weaker /effects | and if the farmer or finiit-grower were 
to grow the plants, he would save all the expense of harvesting and grinding the 
,fiower-Iieads by simply using the header, curing the upper stems, leaves, and flowerr 
h«ads altogether, as he would hops,^^^^^^m the tea of this material b;^ the hogshead, 
and distributing it : from a cart through a syringe. It should l^e diligently kept in 
mind that the least amount of JoiKw*/ wiD seriously inju^^ this tea, 

whieh ^onld be wwfde. with briskly; boiling wM but then simply covereid over 
closely^ so as to aU^^ little eyappiation as possible. The details of ite m^ 

econbioical aiid eMotital ufl^ of course, to be worked out 

by practice." 

The method of applying Pyrethrum in either of the three last-mentioned forms Is 
evidently far more ecoho the open field and on a large scale than the applica- 

tion of the dry powder, and, moreover, gives us more chance of reaching every insect 
Eving upon the plant to which the fluif is a^ The relative merits of the three 

methods cswtt be established only by future experience, but so far we have found the 
simple wa-ter solution most convenient a 

EXPERIENCE WITH PYRETHBXJM, 

Ty'e slia.ll not get definite reports frp^ next year, 

but tlie follow from reports of experience with some which, 

we distributed in the winter and spring of ISSl, and taken without se- 
lection; wifl ihdicate^^^^^ under the most un- 
fayorable conditions, of an Bxceptiohally severe drought. While most 
of the Mlures m ay iairly be attributed to this droughty many are doubt- 
less due to bad seed and to the other difaculties of germination men- 
tion^ in the circular 

MiSSiBSiPPi. Canton, August 5, 1881.--T.^^^^^ 

Failure this season. I watered continually, transferring part of the plania to 
shade> but the excessively hot weather, long continued, was too much for them* 

Iowa/ Sac County, Grant City, September 17,^ 1^^ 

- Of the secwis planted May 16 not one g^^ 
Ilijnois, Jo Daviess County.— flW above, September 17^ 1881.] 

Of the seeds planted not one germin ated. 
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Dakota. Mapleton, September IT, 1881. --H. M. WilU^^ 
Seeds did not germinate. 

iLiXNOis. Rockford, September 18, 188I.--A/ 

Sowed roseimi seeds m a bedof SBwnd and dirt. A dry spell came on, and although 
I watered the bed no plants appeared. Perhaps I sowed them too early. 

New Jbesey. Morris County, Ghatham.— October 17. 1881. —James J. Dean. 

Seed came up nicely in a garden. Plant&flourished for a while, but as the season 
advanoed they succumbed to the severe drought and periBhed before arriving at 
maturity. ! 

NoRTR Carolina. Goldsborough, October 22, 1881.— John Robinson. _ 

But ten plants of rosmm survived the hjBat of our excessively hot summer, and 
these (mie^alf are weak^ : : : V . V 

Michigan. Cadillac, October 24, 1881.---G. Wallace. 

Some I sowed early in boxes never germinated ; others late in May with like 
success ; some I gave to a neighbor did not grow. Sowed the remainder in the 
first week in June in new forest land after being burned over ; a few came up and 
seemed to be doing well; they were destroyed by accident. 

Geosgia* Spring Place, November 1, 1881.— WUliam J. Johnson. 

Seed sown came up very well and grew finelyy while I gave them the attention 
they needed. Compelled toneglectthemaboat the middle of July ; they all died. 

Alabama, Monroe Conntyj Dennard^ October, 1881.~01iver Taylor. 

The heated term coming on so soon after I sowed the seed I did not save but a 
few |)lants, I find the dust such a blessing I wish to raise a good lot. 

Missouri. Cameron, November 11, 1881.— John Zimmerman. 

The Pyrethrum did not do any good this season. The extreme drought stunted 
and stopped its growth so much that it did not recover when the rains did come. 

Nw Hampshire. East Barrington, December 1, I881.--William B. Swain. 

Seeds of roseum sown on high loamy soil grew nicely and blossomed in Septem- 
ber. The hard frost of October 3 stopped the blossoming, I hayff used the Dal- 
matian insect powdep for almost all kinds of insects without a failure. ^ 

Kbntu^gky. Louisville, December 18, 1881.-^Samu 

Boseum did not do well out in the ground ; died of heat and drought* I have 
_ about two dozen plants in pots in the greenhouse. - ; 

Indiana. Jay County, Dunkirk, December 20, 1881. — ^D. B. Moore. 

Planted rosewm in the garden in meUow clay loam; sowed the Istof May; it 
failed to giow; condition of ground good.; vf eather rather dry. 

New York. Union Springs, January 6, 1882.— J._ J. Thomas. 

Sowed in different places in limestone and clay land. I suppose my soil was too 
strong and rich. I had none which was unmanured. The seed germinated and 
the plants grew a few inches, then ceased to grow and finally died. Those in the 
hot-bed did best, but did not reach over three or four inches. None flowered. 

0KORGIA. Savannah, January 19, 1882.— A. Oemler. 

My experiment with the Pyrethrum on Cut- worms was made in captivity in a 
match-box without soil, so that they could notrub it off. TheyAvere covered with 
the dust for twelve hours, while others ate leaves qd the surface of which it had 
been sprinkled, without detriment. Larvfe of Plusia hrassiccB and Phitell(i eru- 
ci/e»wit»t were killed. 

Illinois. Champaign, January 28, 1882.— B. P. Johnson. . _ , : - 

Last season I could not, neither could a very skillful person in such matters, get 

a single seed to germinate. : 

New York. Suffolk County, January 31, 1882. --Zophar MillSj jr. 

Last spring I planted half in a hot-bed about 15th April and half a little lat^r 
in, the open ground. Half of the sown seeds germinated, but the hot-bed plants 
did not succeed as well as those out of doors. In June the hot-bed plants were 
transplanted to my garden, the weather being warm. Both plants did as vrell as 
could be expected, but the out-of-door ones seemed to be most thrifty, I consider 
the plant quite hardy from last year's experiments. In August we had dry 
weather, and the plants suffered from want of attention. They gave no indica- 
: tion of blossoming September when I last saw them. 
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iLLmors/ Seott Coimtyy Manchester/ Janu 

From seeds of rosettm receiTed in spriag of 1881 I haYe some 500 good plants 
growing now/ or in good^ 

New Ygrk*: Dntchess County^ Pine PlainSj January 28, 1882.— J. Walter Eigliter. 

Planted Vosewm seed lOth May in liglLt, sandy loam, and raised some very strong 
and healtliy plants, but they produced only a very few flowers. I also planted in 
hot-bed and got a few plants of a very inferior quality. And, further, I sowed in 
the forest, where it was slightly shaded, and wasted my seed. (The soil all lime- 
stone.) Haye protected th^ plants from exposure by tQiro wing some cornstalks on 
them. Although the thermometer has marked 25° below zero here, the P. roseum 
looks as green as in midsummer. 

Kansas. Osborn County, Kill Creek, January 30, 1882.— J. J. Guyer. 

Planted a part of the roseum seed last spring on sandy loam. Only a few of the 
seeds germinated, and owing to the hard summer we had they did not make any 
growth. All kinds of garden plants were a total failure here. ■ _ ■ 

vGsaBGiA, Liberty County, Dorchester^ February 4, 1882. — James A. M. King. 

- Divided seeds with four painstaking parties, and can report vigorous growth 
in sandy loam, the tearful hiirHcane of August 27 and 28 destroyed some plants, 
but those left measure now 16 by 18 inches spread, and will bloom early this 

. : , ..springi,: - ; . .-. : . - . ■ - 

Mabyl AND. Washington County, Smithburg, February 4, 1882.— Benton Scholl. 

The seeds of roseiim received last spring were sown in well- prepared soil, of a 
rather heavy nature, as soon as the ground was in good working order. Very 
little of it vegetated, and that did the best which was the most shaded, as that 
which was the most e3iposed to^ t^ during the severest 

drought ever known in this locality. What survived did well enough until the 
cold snap of 22d January. I then covered the plants with litter, but when the 
ground opened I found that the plants were thrown out by the frost, and but two 
' were yet alive. I then (a week ago) planted them in a pot and brought them 
into the sitting-room ; they have now started finely. 

Alabama. : ^elma, February 6, 188^^ 

Planted two lots last season, and failed to even get the seed to sprout. 
Michigan. Saginaw City, February 7, 1882. —Leopold Trakat. 

During last summer only about 30 plants came up and survived. I watered 
them too freely and made some Other blunders. 

Ontario* l^arohto. — Alfred Henry Moore. 

Pyrethrmti romum would seem to bear the cold of Toronto by shelter in a depres- 
sion covered by loose garden refuse. Some plants of same seed I distributed to 
others have not prosi)eredj by vf ant of care. 

VEKMOw^l^r l^rattleborough, February 8, 1882 

I planted the seed as soon as the ground was all rig^ there was a heavy 

. xain the next day, and it rained every day for a week, and then it was rather 
cold for i.he time of year, and the ground baked do wn so hard th at only a few of the 
seed came v'^P at ail, and those that came ui> made very weak plants. I had but 
one blossom; One plant which I have at the kitchen window appears to be doing 
, . ;\well. ' . :;■ '-^ . -V - / ; ; \ ■ - 

GALiFOiiNiA. San I'raucisco, February 10^^ 

My place lies in. .Alameda County, on the hills overlookiug the bay of San Fran- 
ciacOj in the so-calle d warm belt, 600 feet above sea-level. Three years ago I sowed 
seeds of P. ?wewm an d had it season. The plants do well— light 

loam, little irrigation. Last year I reeeived from Germany seed of P. cimraricefo- 
lianij and have now thovsands of plants. ^ * * Planted P. rosmm among roses, 
to protect the roses from i)i«?>?'^tio^'j bat it had no effect. I put some open liowers 
under a glass with some h^ies, but they p^^^ 

ViKGiNiAi Norfolk County, BerMey, Fobruary 12^ 1882.— William R.Wood. 

But two of last season's pk\?its survived in my hands, and, as far as heard from? 
nope of those sent to my cor.vc^sjpondents.. A slug which ate my plants was not 
injured by the meal. 

New" Hampshire. Goffstown CentrOj- I^'ebruary 13, 1882^ 

Sowed the seed about iirst of Jane. Owing to cold weather through the month 
of June it did not come up very well. After it got started it grew finely. It 
failed to blossom before winter, I C'0:vejed it upon approach, of cold weather* 



84 EEPOKT OF THE COMMISSIONER OF AGRICULTURE. 



Pennsylyania. Johnstown, Fehraary 22/ 1883 —Fredeiick Bre 

On April 18, 1881, I sowed some of tlie seed in a hot-bed, but received no pl^^^ 
which I think was the fanlt of my watering too mnch. Aprir 25 I sowed some 
of the seeds in two pots and placed them in a hot-bod. From tliiar I i^eei ved several 
plants. May 4 X again sowed some seeds in twa pota and placed them in a hot- 
bed. From these I also received several plants. On May 11 1 sowed some of the 
seeds in an open field. This proved much better than in hot-beds. The soil was 
light and the plants good. The plants I watered from two to three times a week. 
On June 1 1 traiisplanted the first plants; in September I had three flowers, I 
have in all fifty nice plants. The three flowers were not very good, ; 

Mississippi. . Canton, February 25, 1S82.-— George" W. Smith-yaniz. ._ 

' I have plants started nnder glass, but I must say that last year's trial leads me 
to think there is no fc much chance here for its snccess. 

Ohio. Glendale, March 3, 1882.— George W. Trowbridge. 

About the Ist of March, 1881, a portion of the P. rqseum seed was sown in a box 
and placed in a window of the living-room on the sunny side of the house, where 
in due time (though rather slow) they germinated. When all danger of severe 
frost was passed the bos was placed out of doors, in a suniiy exposure, where the 
plants remained until about May 1, when they were pricked out and set in the 
open ground. The remainder of the seed was sowed at two different times, March 
20 and April 5, in the open grmmd, which had been prepared for the purpose and 
where they were permanently to stand and grow. Soil is rather a heavy clay. 
Seeds rather slow and long in germinating. - The nsnal amount of hoeing and 
weeding was performed that is necessary to keep the plants growing and free from 
grass and weeds. Notwithstanding my section was visited with the hottest sum- 
mer ever remembered and almost the driest known, onl^ a small proportion of the 
plants which became well established succumbed. The growth was all that could 
be expected nnder the circumstances. One or two blossoma made their appear- 
ance late in the fall. No very material difference could be noticed when winter 
set in between the plants raised in the bos and those. grown without transplant- 
ing. About the Ist of December a light covering of straw was placed oh the plants 
as a winter protection. In consequence of the open and warm winter the foliage 
was not killed (only slightly injured), and thoy have already started' on the new 
growth, quite visible through the straw. As to fchO" hardiness to stand winter and 
the amount of covering necessaiy, the one just closed furnishes nothing definite. 

Ohio, Cincinnati, March 13, 1882.— Adolph Leu^. " 

The seed of both P. rose^im and P. cineraricefoUum 'w&B sown on Clifton Hi o-hts, 
each package upon one square rod, the soil consisting of yellow clay, which I 
mixed with rich black soil and well-rotten cow manure. The wbole wks spaded, 
hoed, and raked. Time, for sowing, first week of May. The ground was kep c 
mellow and free from weeds, which was easily': done, as the seeds were sown in 
rows 15 inches apart, Althougb the ground was sprinkled in the evenings v, fien 
sprinkling was necessary, none of the seeds came,^ which I attribute not so much 
to the cold nights we had as to the severe beat, as the ground had no shad e what- 

. , ever. " 

Ontario. London, March 5, 1882.— William Saunders. , - 

Has P. roseum growing. ^ ' It seems to stand our winters very wol'i." - 

EXPERIENCE WITH THE PLANTS IN WASHINr>TON. 

Our own experience in oiir private gartlen at Wasliiiigton lias been 
far more satisfactory tlian we anticipated. The se^jd of both species 
sown^ wlietber in tlie fail of 1880 or in the spring of 1881, germinated 
tolerably well, though, some was evidently wortbloss when received. A 
few plants of roseum from that sown m the fall o'l 1880, bloomed the eii- 
sniiig autumn, while all sown in the spring of 18*31 bloomed proftisely the 
present summer. The colored plates have beon drawn from these plan f s. 

Both species withstood the past two wirj;fcrjrs very well^ and as theHc 
were extreme winters, the one very severe and cold', the other open and 
mild^ the test may be considered a very thorough olie. The older leaves 
diedofl; as is the custom with many eJlfed perennial species, but the 
plants began growing very early in spring and were, in tact, among the 
vernal adornments of the garden. J^jsewm began blooming early in 
May, and showed every variation in color from almost pure white to 
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deep crimson. It also sliowed considerable variation in the green of 
tlie leaves as well as in ttie form, some plants having the leaves much 
more finely cut than others. OtTiemH^^^ has a much smaller 

flower, with pure white petals, very strongly resembling the common 
Ox-eye Daisy, began bloommg a month after roseum had passed its 
prime. It proved uniform in color, and is always distinguishable from 
roseumj mm heioice blooiiiing\ by the whitish or glaucous green of the 
lea»f^ and its much deeper and broader incisions. Neither of them has 
entirely ceased blooming at the date (June 30) this report is submitted, 
though but few flowers of wseim remain. 

A portion of the flower* heads were dried and pulverized, the powder 
proving to be fully equal in efficacy to the imported article; while the 
powder from dried stems and leaves is decidedly weaker, but still useful 
when applied in large quantities. 

SPECIAL EXPI3RIMENTS. 

The following experiments with the California and imported powders 
weremadeat Eirkwood, Mo., unde^ 

On larvae of Meliothis marginidens^-wMch. appeared in unusnal numbers diirmg tlie 
nionths of May and June^ and almost deva^ated tlie rose gardens in this section—the 
po wder was very elective where it could be thoroughly applied j but the habit of the 
young larvsB of boring into and hiding within the buds rendeied its application^ diffi- 
cult and but partially successftil in ridding the bushes of the pest. When diluted 
with two parts flour or air-slacked nme to one of the powder it produced but little 
effect unless applied while the dew was 8t0 on the plants, which caused it to adhere 
in greater quantities and produced the usual sickness and irritation. 

For Selandria rosWf the pure Pyrethrura is a good remedy where it can be puffed ou 
the underside of the leaves where the slugs rest* They are not easily killed by it, 
however. It is not very effectual in keeping off the flies, as the volatile essence is soon 
dissipated in the open air, after which the flies regard it no more than so much dust, 

A small Dipterous leaf-miner, which has for years been very destructive to the 
foliage of the Verbena, was kept off the plants by one or two liberal dustings with the 
powder upon the first appearance of the mines upon the leaves. All Diptera seem to 
b© peculiarly susceptible to the influence of Pyrethrum. 

Its effect on the Striped Flea beetle (Haltica scriolata)^ which riddles the young 
leaves of cabbage, cresses, and other cruciferous plants, is rather to drive the beetles 
off than to kill them. It seldom absolutely killa them, but if thickly applied, it pro- 
duces temporary stupefaction. There are at least two successive broods of this beetle, 
appearing in greatest numbers during the latter part of May and of July ; and if the 
powder be applied occasionally to plants liable to attack at these seasons a great deal 
of injury may be aTerted, There are, of course, premature and belated individuals 
to be seen throughout the summer/ but the regular broods only are seriously destructive. 

The powder is equally effective in causing the Cucumber Flea beetle (Saltica (Mpitrix) 
€ttetewt€n») to give such plants as have been treated a wide berth. 

On the common Tomato worm (Sphinx ^rmmlata) the powder was rather slow to 
: take effect. From ten minutes to half an hour of ten elapsed before the usual restless- 
ness and ejection of visceral fluid was observed, but violent sickness, followed by par- 
alysis, was sure to OGGur, from which very few, so far as I could discover, ever recov- 
ered. The larvae would remain in one position motionless, except for slight muscular 
jerking, for many hours, after which they would fall to the ground, and, in most oases, 
by the second or third day, shrink up and die. The younger the larvae the more rapid - 
the efect of the powder. 

Oii Batarta minisira tlie effect of Pyrethrum was not usually fatal. It produced some 
sickness and lethargy, but unless very thickly dusted with it the caterpillars usually 
recovered. 

Tested the powder on half-grown larvae of Agrotis inermis which were concealed 
under chips and stones for hibernation, and in less than three minutes it produced 
violent sickness and convulsions, resulting in death in about a»ii hour. Xiatn con- 
vinced that if plants liable to be cut off by this worm could each have a little of the 
powder sifted around the stems they would be safe. AH nootuid larve^ succumb 
quickly to its effects where it is directly applied. The difficulty is to put it wMre 
they will be sure to come in contact with it. 

My experience in the use of Pyrethrum for the destruction of the various species of 
Cabbage worms and the Cabbage Aphis coincides with that of last year. It is as good 
a remedy as one could wish, and has the advantage over most other insecticides of 
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Ibeing perfectlj^ harmless to liumatn great desM^mtum m any siib&tance that 

has to he applied to leaves or blossoms (as in the eauHfiower) that are used as food. 

As an exterminator of all kinds of house flies (Misc^t domesticay M, c<^artr, and 
Stomoxys^, as welt as mtsquitoes and other gnat% it has no equal. For all species of 
A^hididce^ upon which I haye testeel itj it is also a specMc, used either a« a powi^^ 
fumigator. 

Insects tijjon which it produces little or no Ejfeoi, 

Most hard-shelled beetles and bugs resist its effect, although it is evidently distaste- 
ful to them and Y7ill cause them to desert the plants' to which it is applied. 

Ali hairy larvse upon which I have tested it seemed but slightly/ if at all, afieoted. 

The larvsB of the Jumping Sumac, beetle (SJe^^/ian^a rfeow, Forster) are not in the 
least disturbed by being thoroughly dusted by it, their, eserementitio us covering be- 
ing impervious to its eifects. Nor do they seem to object to it as seasoning ft>r their 
food. Paris green in quite large proportions, with flour or air-slacked lime, is the only 
reruody I have found effectual against this disgusting and destructive pest. 

DermestGB Bind. Anthrenus larvae will live for weeks in a close box half filled with the 
powder. 

The larvae of Angoumois Grain-moth ( GelecMa cerealeUa, Linn. ) are not susceptible 
to its effects either as fumes or powder. 

All these expertments, excepting the two la^ mentioned, were made in the open air, 
as I should not consider an;y_oth^B^a conclusive- as to the value of the preparation for 
practical purposes. _ - 

June 10.— Our Purple Fringe (Bhus eotinus) m covered with the disgusting larvse of 
^Zej>ftan<2a rfiois to which I administered a thorough dusting of the Persian insect 
powder obtained from our druggist. An examiiiTatipii after several hours showed the 
lajVeo feeding as greedily as before, and apparently experiencing no iiiconvenieuce 
from the particles of powder that adhered to their slimy and stercoraceous coverings. 
The powder used may have been too old or too much adulterated. 

The same powder applied to the Rose slug, while it did not kill thelarvse, nor pro- 
duce any very sudden effect, seemed to diminish their voracity, as plants thoroughly 
dusted in the evening showed but little mutilatiou on the following morning, while 
plants that had not been dusted were seriously skeletonized. Some of our; neighbors 
who have used the pure Pyrethruai. powder consider it the best of all remedies for 
this garden pest. __ - _: 

JXTLY 7.— Used the powder freely on some plants of Sweet Elysium that were being 
ruined by the Striped Flea beetle (S. stHolaia): It did not produce any immediate par- 
alyzing effect, but evidently caused the beetles to '^mcate," as none of the latter wer©- 
te be found on or about the plants on the succeeding day, _ - 

JuLT 18. — The "Striped bug " (i?ja5r<>^ca wt^afdp) on cucumber and squash vin^does 
. not seem to be disturbed by it. ' 

September 34. — Having'^ received from Mr. Riley a package of Milco's pure Pyre- 
thrum powder I proceeded to test it on various larvae infesting cabbage. 

Placed in a large jar a head of cabbage crowded with larvae of all sizes of P, rafCB 
and P. protodice. These were dusted freely with the undiluted powder, the jar being 
left uncovered and in the open air. Examined in about ten minuses and found most 
df the larvge jerking themselves from side to side in evident uneasiness and discomfort, 
A half hour later most of the F?'otofMo6 larv» had droppe^^ from the lea ves and were 
apparently very _ sick, ejecting a dark green fluid from the mouth. 

The mjpcs larvae had all ceased to feed and some of these also were sick, though as _ 
yet not so seriously as the other species. 

SBFTEMBER 25.~P>^#€»^ece I arvsB nearly all dead this morning. Eapw have fallen 
fi-om the leaves and seem paralyzed. They do not re^jover even when removed from 
ttie jar and fteed as much as possible fiom the Pyrethr ^ 

September 26,— All the small larv» are dead. Those in a more mature stage are 
still alive and squirm when touched, but otherwise lie motionless on the bottom of the 
jar. It is singular J however, that one larva that had suspended for change did not 
seem injuriously affected by the powder, although it rooeived a liberal quantity, but 
completed its transformation and appears to-day as a healthy ehrysalis. 

OCTOBEB 5.— Prepared an infusion of an even tablespoonial of the powder in apint 
of water aiid applied it to larvae of i^apcs^ which are ravaging our turnips in the garden. 
Selected some isolated plants and gave the leaves and worms a thorough drenching. 
Examining them four or iivehonrs later I find only the smaller larvDS showing signs of 
sickness. The leaves have dried and show but little trace of the powderj except in _ 
their axils where it settled, and the worms are feeding from them with undiminished 
avidity. . 

The same solution was tried on a lot of protodim aiKl produced much greater effect. 
By the next morning most of them were dead, and those not fatally affected had deserved 
the plants and were crawling on the ground, evidently in search of food not so disagree- 
ably flavored. 
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October 9.— Dnwted with the dry, unadulterated powder several plants that were 
badly infoated with both species of Pirns, andfouadin the course of a few hours every 
worm either paralyzed or deserting the plants. I think the powder preferahle to the 
liquid, hut it can only he used economically on still days. _ 

The other insects afecting cabba^?es and turnips, such as Plusia Iraseicw and Pitt- 
telta, succumbed very speedily to the influence of the powder. 

Have also tried the powder on HeliotUs on rose, and wherever the larva was ex- 
posed so that tlie Pyrethrum came in contact with it it invariably produced sickness 
and paralysis, and eventually death. The same effect was observed in the case of 
J}atanammistraono2l^2a\(iNotodonia'imiGO'imis. 

For all kinds of Jj?Mi?es it seems to be a specific. 

On Uftta attrata and other blister beetles it failed of the desired effeet. So it also 
did in the case of Ked spider and Scale insects. It might be efficient on the latter if 
applied when the young were spreading over the plants. 

No other device or application w ill so quickly rid a room of flies and gnats, but with 
us ifc did fiot prove a remedy for Ked ants, which are our greatest household pest. 



GHINGB BUG NOTES. 

PKEDIOTIONS IN RELATION TO INJUBY. 

In the American JSnto7nologisty Oii.t6be>r^ 1880, aad also in his annual 
report for that year, submitted December 30, Professor Thomas, after a 
study of the relations between the annual rainfall and temperature and 
the years oi' Chinch Bug injuries, extending over a series of forty years, 
arrived at the following conclusions : 

As a general rule the Western farmer may expect the Chinch Bug but 
once in excessive numbers during a septenary period/ or period of 
seven years (occasional exceptions). There is a strong probability, 
amounting almost to a certainty, that there will never be two desteuet^re 
years in succession, since two successive dry years are necessary to de- 
velop the insect in great numbers, and the records seldom show three 
dry years in succession. He then prophesied that 1881 would be a year 
of severe damage. 

As we have already shown {Ammcmi Naturalist^ October, 1881), the 
bug did great damage in several of the Western States in 1881, especially 
in Kansas, where a Chinch Bug convention, the first ever held in the 
United States, was convened at Windsor. A resolution was unani' 
mously adopted to exclude wheat from the growing crops. The length 
of time was not mentioned, but it is understood that the planting wiE 
be resumed at the earliest possible practicable period. Anticipating 
that this would be a bad Chinch Bug year, Professor Thomas recom- 
mended the sowing of a large area of oats, and had this advice been more 
generally adopted, it would probably have been of great benefit to the 
farmers of that region. It is a curious fact that Professor Thomas' own 
State (Illinois) was the only one of the large oat-producing States in 
which the acreage of this crop was not increased, but somewhat dimin- 
ished.* 

INJUKY IN SPRINO OF 1882. 

During the months of April and May, 1882, in spite of the fact that 
1881 was a destructive Chinch Bug year, and in spite of frequent rains, 

* In remarking (lUd. ) upon the ahundance of the hug in 1881 we also mentioned the 
fact that it was noticed hy Mr. Schwarz in July in great numhers on " Sand oats" and 
other grasses growing on the dunes at Fortress Monroe^ Va., and also that it was oh - 
served in considerahle numhers in August in the rice fields near Savannah, Qa., by 
Mr. Howard. 
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it looked as if we ware already to Iisto a marked exception to tbe rules 
just laid down. Tlie bugs appeared in large numbers in parta of lUmoiSj 
Kansas, and Missourij as the following e s tracts from our eorrespond- 
ence will sliow, tke agricultural x>apem containing many similar reports 
and expressions of alarm : 

Large numbers in tke wheat-fields spntlj of this, ^(Marion Gounty/IHinois/M IE.) 

I heaa: of Chincli Bugs already having begun their depredatione upon the wheat. 
Some of the farmers teU nre the " little red ones are in great force. — (Wafihington 
County, Missouri, April 27. ) 

This is the 1st day of May, and our fields are alive with chinches, which will doubtless 
destroy a large per cent, of the growing wheat and incoming com orofis, leaTing the 
country in a starving condition. I never jsaw chinches as nnmerous sa soon in the 
spring, and I am an old settler in this country. The universal cry is from far and 
pear, What wiU become of us?" V' What can be doue go corn may b6 raised ? 
Heavy rains may c^me and save us. but in the event this fails this country will be 
ruined. Oan you sugg^t a remedy f — ( Johnson County, Missouri, May 1.) 

Could you give us any information with regai^d to CMnch Bugs ? To-day the aw is 
/mZI 0/ *ftcm.--(Neosho County, Kansas, May 5.) 

The Chinch Bug is doing much damage iu this part of the country.--( Smith County, 
Kansas, June 10.) 

June reports were, however, with some few exceptions^ less alarmingj 
and the rains seem to have accomplished their Work in destroying the 
bugs over most of the Northwest, so that 1S82 will in all probability 
not prove an exceptional year. The exceptional injury that continued 
through June was mostly in Missouii and KansaSj and, in view of its 
severity in paits of the former State, we wrote to one of our special ob- 
servers for an account of the TV^eather there in early spring and summery 
and append his reply: 

Cadet, WAftHJ2CGTON County, Mis^^ 
Dear Sir; Your favor of June 6 is received; With respect to the meteorological 
conditions pTevailing early spring and summer, 1 beg to state that the winter was 
mild J the month of March was unusually warm. The early part of April warm until 
about the middle of the month, when rain set in, which lasted something like two weeks. 
Motst of the rain was very heavy and cold. The early part of May was colder than 
■osual. There occurred severe frosts upon three or four nights ; ice was formed ; two- 
thirds of the nwly-formed peaches were idUed, and all potato vines killed-to l^e 
round. Then occurred a speli of miusuaUy hot weather, with now and then a heavy, 
ashing shower. This kind of weather lasted tiU the end of June. 
Chinch Bugs peraevere. It would surprise you to see how beautifully and steadily 
their progress is shown across an oat field here. To see the strip tvhiten eLnh mden from 
day to day would interest an enthusiastic naturalist, but a farmer— '' not much." As 
they suck a strip dry and white, they leave it ; none can be found in the strip. Their 
motto is, JPorward." When they have begun to march they do not " look baek/^ A 
neighbor is trying to keep thorn in check among his corn. He is at least rendering 
their lives miserable. He has got a turning plow, and plows pretty near the corn, 
and dashes the sdil against the stalks, and makes as great a commotion as he knows 
how in the hope of at least thinning them a little. After all he is not very sanguine 
of success, : : 
Yours respectfully, 

J. G. BARLOW. 

Prof. C. V. EiLKY. 

The appearance of the chinches in early spring in such numbers is 
not astonishing when we consider the great numbers in which they 
occurred last season. 



BEMEDIES AND PREVENTIVE MEASTJEES. 

Concerning irrigation as a remedy, and concerning preventive meas- 
ures, we quote from a recent article which we communiqat^ to the 

Amerimn AgrmiUurist (J)ecemheT^ 1881^ 

I have found no occasion to change my opiBion as to the value and potency of 
irrigation as a remedy for Chinch Bug injuries^ a rcmedy, too/ that is within the reach 
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of most farmersj for there are iW wh might not, with the aid of proper windmills, 
obtain the water requisite for irrigating their fields at^ihe needed time, while many 
haVe natural irrigating facilities. I ha^e repeatedly laid stress in my writings on the 
importance of imgatien in combating several of our worst insect enemies, and aside 
from its henefits in this direction^ every rectirrence of a droughty year, such as the 
present^ in lar^ porti(ms of the United Bta,tes, convince me of its importance as a: 
means of guarding against failure of crops front excessive drought. I am glad to hnow 
that many farmers, and especially fimaU fruit-growers in the vicinity of New Yoife, 
are preparing in one w)ay or^ whenever.it becomes necessary, 

and 1 was pleased to hear Bri Hesa late meeting of the American Pomo- 

logical Sooiety, urge a general system of irrigation as the most profitable investment 
the cultivator can make in aclimate subject to sucbperiods of drought as ours is known 
to be. When it comes to prevention a great deal may be done during the winter 
season in burning the hibernating huge, and, as remarked elsewhere, I cannot lay too 
much stress' w the importance <)f winter work ra burmng oorn-stalks, old boards, and 
all ki^ds of grass, weeds, rubMsh, aMJtt and even the leavos 

in the adjacent wSods, in and under all of which the little pest hibernates. Next to 
dpWTiiAg cm^ the rascals, crernatioh is undoubtedly th© most effectual mode of de« 
strucition. Next let the spring wheat be sown as ear|y as possible and the ground 
rolled. I'ha rolEng win ^ply eqpially well to the culture of winter wheat, tifough. I 
would not advise the early fall planting of the last fti sections where It is likely to 
suffer from Hessian Fly, for reasons not pertinent in this connection. Sow thickly, 
as the more the grouird is shaded the less the Chinch Bug Mkes it. If in late winter 
the bugs ate known to be numerptis, bo as to bode future injury— and the fact can be 
easily ascertained by the iU-savored odor they send up from the corn-shocks, and by 
their generial presence in the. wintering pJace8 mentioned--it wiIl be well to plant no 
wheat or l^rley. In short, just in proportion as we adopt an intelligent ana cleanly 
system of culture, jnst in that proportion wiil the Chinch Bug become harmless; it is, 
in great part, and in its more serious aspects, a result of 'slovenly husbandry, atidwSl 
lose its threatening character in the more Western Slates, as it has in those east of 
us, just as fast as more careful and intelligent husbandry becomes the fashion. 

We have no doubt but that the kerosene emulsion, which will be de- 
scribed farther on under the head of Orange insects^ may be used to 
good advajitage against the ^^6^^ developing in com 

above ^oundj by being sprayed in proper dilution with force upon the 
plants.* 



THE AEMY WORM. , : _ 

^ Order Lepiddpteea; femily l!^oca?iTiBJB. 

As we h^ for the third report of the Entomological 

Gommission, and for a special Ml^ account of the Army 

Worm, and as it has been ^ q^^ prevalent and destructive in several 
States during the present spring and summerj or while this report is being 
prepared jfor ^e printer, we have concluded to extract in advance from 
the aforementioned bulletin portions referring to the habits and natural 
history <)f the species, and to add the results of special observations 
made during the past two years, as well as an interestmg and popular 
account of the invasion of 1880, which the Rev. Samuel Lockwood, Qf 
I'reehdd, F. J,, has been kmd enough to send us for publication. We 
commend this last tbr the accurate obfervations it contains and for its 
many facts both as to the habits of ^he insect and the meteorological 
conditions under which it prevailed that year. We also reproduce the 
colored plate designed for the Commission report. 

^ Since this w as written we haYO urged its use for this purpose upon Prof. S. A. Forbes, 
the recently-appointed State entomologist of Illinois; and he reports admirable success 
;withit.v ; 



00 BEPOHT OP THE COMMISglONEB OF AGBICULTTOB. 



HiJBITS AND NATITEAL HISTOEY. 

It was not until 1855 tliat the first step towards aseertatoing definitely 
the life-hktory of the Army Womi >vas saadej although it had been 
destruetiye at interyals for more ttmn a hundred years before. 

In liis year John Kirkpatrick reared the perfect moth from the de- 
structive wormj and described both pupa and adult in the Ohio Agricul- 
tural Report for the same year. Our more extended knowledge of the 
subject dates, howeverj from the great Army Worm year of 1861. In this 
year Walsh/Kirkpatrick^ Thomas, and Klippart at the West, and Fitch 
and Packaa'd at the East, all improved their opportunities for studying 
the worm. To Walsh we are partionlarly indebted for a study of its 
parasites, though his views of its natural history have proved singularly 
unfortunate. To Fiteh is due the credit of the correct scientific naming 
and fhe discovery of the synonymy. Eirkpatrick first desci^^^^ 
most important of all the ^^smiMB-^NeTmrwa lme(miw---mid in the 
light of lat^ developmentSj he was singularly correct in his ideas as to 
the number of broods and method of hibernation. 

Yet up to 1876 no definite knowledge, based on observation and ex- 
periment, existed on some of the most important points in the natural 
history of the species. The eggs and the mode and place of oviposi- 
tion were unknown ; the question of hibernation and of the number of 
annnal generations was stdl as open to discussion as when so warmly 
debated by Walsh and others, and many minor matters remained un- 
settled. Since 1876 we have been able to replace uncertainty in these 
directions by positive kno\5;Jedge, so that there are iio questions haying 
any important practical bearing that are now mooted in respect of this 
insect. 

OONOEBNII(r0 THE E^i^ [Blate V^ 

When and where the Eaas are laid.— The favorite place to which 
the Army Worm moth consigns; her eggs in wild or tame gTass or in 
grain is along the inner base of the terminal blades w:here they are yet 
doubled, or between the stalk and its surrounding sheath. ; They are 
by no means strictly confined to these sitaati(»8, ¥s is shown by the 
fact that we have known the moths in breeding cages to oviposit in crev- 
ices on the side of sward which had been cut with a knife, or even be- 
tween the I'oots. In our first observations, which were made in low blue 
grajss, the eggs were almost invariably found in the told at the base 
and junction of tie terminal leaf with the stalk j but later they were 
found thrust down between the sheath, and the stalk, and occasionally 
in the natural curl of a green leaf or tlfe uiinatural curl at the sides of 
a withered leaf. : : v / ; \ - : 

The rankest tufts of grass, caused in pastures by the droppings of 
cattle and sheep^ arepreferedby the moth for oviposition, and in these 
tufts the oldest and toughest stalks ; and in grain-fields also the ranker 
growth caused by an accumulation of manure at some one spot, or 
the previous existence of some fodder heap or the like are pieferably 
chosen. 

The observations of the i>resent spring have satisfactorily proven 
that early in the season the moths oviposit by preference in the cut 
straw of old stacks, in hay-ricks, and even in old fodder stacks of corn- 
stalks. Old bits of corn-stalk npon the surface of the ground in past- 
ures have been repeatedly found, both in the vicinity of W 
and in Northern Alabama, with hundreds of eggs thru^^ 
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slieatli or epidermis^ wM&^ t^^ grass ia the fields 

around WasMngto^n have been foto in similar 

positionv evidence colleeted^ and piiMsked in our Eighth 

MissDuri Eeport, seemed to show that where fodder stocks existed in 
grain-fields the worms originated from them or from their near vicinity, 
and the ofeervations jnstmention^ of the infer- 

ence then made* 

It has^ however, been proven by this spring% ohse laek- 
ing both stubble and fodder stacks^ the moth can and does oviposit in 
spring in young winter grain. Mr. Av Eoebele found,^^ in March, in the 
vicinity of Savannah, Gra., newly-hatchedlarv86 in the center M an oat- 
field, the grain being one foot or more in height, and no straw stack in 
thevidmi^e 

As stated in the American Mntomologist (III, p, 214), the moth will 
also, when exceptionally numerous, lay her eggs without concealment, 
and upon plants, such as clover, which the larva does not ordinarily rel- 
ish. As ah instance of this we stated in a foot-note that we had recently 
received from Professor Lintner, State Entomologist of New York, what 
were apparently the pressed eggs and egg-shells of this moth, thickly 
covering clover leaves and mixed with an abundance of white gummy 
matter, with which the moth tLSuaHy secretes them, all indicating that 
the moths had in this instance (doubtless from excessive numbers) 
" slopped over.'' 

Eemaining concealed during the day, unless disturbed, or except in 
cloudy weather^ the moth begins t<) fly at the ap3roaGh ahdy as 

far as observations have indicated, is engaged in ovipositing most act- 
ively during the earlier part of the Mghti it was at five or six in the 
afternoon when the first moth, in 1876, was discovered in the act of egg 
laying, but they have since been found at work most often in the early 
night hours. The time of year when the eggs are laid will be discuss^ 
in Chapter Y (of the special Bulletin), under the head of " Humber of 
Annual <3^en€a:ations,'^ 

^^^^^^^^^^^^^ OF OYIPOSITIOIT, 

We have already described the compressed homy ovipositor of the 
female which plays with great ease upon the two telescopic subjqints 
of the abdomen. This organ, in the act of oviposition, is thrust in be- 
tween the folded sides of the grass blade, and the eggs are glued along 
the blade in rows of from fifteen t<> twenty and covered with a white, 
glistening, adhesive fluid, which not only fastens them together but 
draws the sides of the grass blade close around them, so that nothing 
but a harrow, glistening streak is visible. This attempt at concealment 
is always made where the eggs are deposited in the leaf ; but where they 
are thrlist down between the sheath and the stalk, or otherwise natu- 
rally coneealed, the gummy fluid is often very sparsely used, and some- 
times not at all. 

We have stated the number of eggs in a string at from fifteen to 
twenty, and this we believe to be about the normal number; but we 
have known as few as two or three to be deposited in comfinement, and 
large batdies of nearly a hundred eggs in from three to eight row& 
have beeii found in bits of corn-stalk. 

We have elsewhere expressed the vopinion that the grass biadermay 
possibly be clasped by the opening hind border of the ovipositor, so as 
to give the insect a firmer hold and close the leaf more firmly on the 
eggs, but more recent actual observations, in the field, of the movements 
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of the motli during OYipositio^a indicate that this opinion is not well 
founded. She walks or flies around in the grass, alighting every few 
momentSj until she finds a place that satisfies her. She then clasps the 
blade, the head almost invariably upwardj or in the same direction 
with the blade. The front pair of legs clasp the blade forward, the 
middle pair about the middle of the abdamenj and tlie hind pair about. 
the tip of the abdomen^ the wings being partly oijen meanwhile. The 
leaf is thus folded by the middle and hind legs, while the abdomen 
bends and the ovipositor is thrust in, as already described. She is thus 
engaged from one to three or four minutes at a given spot, according 
to the number of eggs laid, and then flies a short distance and in a few 
minutes lays another batch. As we have known thirty eggs to be laid 
in two minutes, it would not require many hours to empty the ovaries, 
and a given female probably lays all her stock of eggs in one or two 
aights, though the time will vary with temperature and other condi- 
tions. We have known the moth to be so fixedly engaged in supply- 
ing a piece of old stubble with her eggs that she was unable to disen- 
gage herself when first disturbed, and she was always sufficiently intent 
on the operation to render observation with a " bulPs eye?^^sufflciently 
easy. 

PROLIFICACY. 

It is evident, when we consider the immense numbers in which the 
Army Worm often occurs, and when we also consider the number and 
importance of its natural enemies, that the moth must be quite prolific. 
The only recorded statement, however, is that in the Eighth Missouri 
l^eport (p. 34), where the number of eggs indicated by a single dissec- 
tion is s tated to be upward of 200. That this dissection, however, must 
have been made too early or too late is shown by the fact that two dis- 
sections made the present spring stowed 737 eggs in the ovaries of one 
female and 562 in the other. 

DURATION OF THE EGO STATE. 

Observations made in Missouri in 1876 indicate that the worms hatch 
from the eighth to the tenth day after the eggs are deposited^ 
others more recently made in Washington make the average duration 
of the egg in the month of May just one we^^^ 

HABITS AND PECULIARITIES OF THE WORM.* 

Habits WHEN YOUNa.— When the eggs have been laid in a green 
grass blade, the larv» on hatching feed for a time in the fold of the leaf. 

* It mU be interesting and important in this conneoticrn totran slate Guenee'a general- 
izations on the larvsB of this genus, as they may sepye to help us to a more accurate 
judgment concerning one or two points in the life history of umjpimctct : The larvte of 
Leucania are all closely related in appearance, and even the most expert entpmologist 
is often deceived by them. No European species, to my knowledge, is of a green color ; 
all have a white dorsal stripe, and are of oameofts or hrownish gray, with the ordinary 
lines well continued and well marked, and betweea the lines a number of other lines 
or supernumerary bands, often resulting from a massing t-ogefcher of brown or reddisli 
atoms. These usually const itute all the markings, but often the subdorsnm is filled 
witli black marks which are not continued ui^on the rest of tha segment. The stigmata 
are often wholly black or brown. Those larvae live exclusively upon the GraminesSj 
and are to be found upon those wkich grow with their roitts almost in the water, as 
well as upon those growing only upon the driest hillocks. Those which foian thick 
tufts aiford a natural shacle,^ in the midst of which tke caterpillars pass their lives, 
dslimbing to the extremity of the leaver only in the evening or even at night. Those 
which live on grass with sparse leaves by which they are not sufflciently shaded, hide 
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Where tiiey iiatcli in the stnbWe dv old stalks they xemain sheltered 
therem for tiiree or ibur daySj issuing ptt night to feed but going back 
for shelter. The newly-hatched ^^orms w^^ 

bark of the cedar posts aronnd a wheatrfield at Huntsville, Ala,, in sufih 
n umbers and at such an eariy age jas to indicate that they had hatched 
there. At this stage they are^itish in coIot^ walk like loopers in can- 
sequence of the atrophied, or j^thernoh-developedfi^^ pairs 
of pro legs J drop suspended by a silken thread, or curl up when disturbed. 
As has been so of ten said, dnring the early part of their lives the Imvm 
are very similar in theichabits to the many species of cut- worms, working 
upon the leaves of grass or grain during the night or in cloudy weather, 
and hiding diiring the bright suns 

The fact cannot be too strongly impre^ed that tbe traveling of the 
worms in large armies is abnormsd. Daring nearly the whole year in 
regions subject to their incursions the worms may be found in grass- 
fleidSj high Or low (perhaps more often in the lowlands bordering marshes, 
as they are here less liable to disturbance), feeding in the noMnal 
cut-worxii manner. If their numbers be small they may pass their entire 
lives in this manner, for it is only when so very abundant that the food 
of the vicinity is destroyed that the'Worms march in search of further 
supplies. Ordinarily one may pass daily through a grass plot where 
li^hey abound and never suspect their presence until the plot begins sud- 
denly to look bare in patches. Thomas, in his first Illinois report, states 
that^ although he particularly looked for the worms during June, 1875, 
he neVer suspected their presence in a constantly irequented grass plot 
behind his house until it was made manifest in this way, by which time 
the worms had disappeared, the abundance of their excrement, however, 
shoMng well enough that they had been there^^ From the fact that the 
marching is abnormal it always happens that in marching years many 
farmers insist that the sedentary worms ravaging their fields are not 
the true Army Worms, but simply the " ordinary cut- worms " which they 
have with them every year. 

When young the worms resemble quite closely in color the plants 
upon which they feed, and this, with the habit of hiding as they do by 
day, and dropping when disturbed, renders them very difficult of detec- 
tion. The lighter color of the young worms found thus concealed has 
given rise to the theory put forth by Thomas and others, that tiie 
marching worms belon g to a distinct race of the species 5 but there is 
not a particle of reason in such a theory, for the worms of the marching 
bodies possessed the same light color originally, and indeed the varia- 
tion is such that the same color fi-equently persists with the full-grown 
worms, whether of the marching bodies or of the normal hidden individ- 
uals. The deep color is largely the result o and whether the 
sedentary or marching habit predominate, depends entirely upon cir- 
cumstamces. 

themselves under brusli or dry leaves a little distance away. Finally, some of them 
wMch eat the leaves of aqnatic grasses hide themselves within the stalks, the tops of 
which have been cut off by the hand of man or broken off accidentally. They bury 
themselves until stopped by a nodej and their excrement, which partly fiUs these tubesv 
bears witness to the fact that they only leave theu* dwelUng to take their food. This 
retreat/if it is not guarded from the punctures of the Ichneumons, at least completely 
shelters them from the attacks of birds ; but this is not its only use, for they utilize it 
still more when they reach the time for metamorphosis. They do not bury themselves 
in the earth like their congeners, but content themselves with spinning below and 
above them two. little partitions mixed with trass. The Lencanias which are ready 
for pupation In the latter part of the season pass through the winter in the larva state, 
and only undergo the metamorphosis in the spring. : 
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DIJRM\rpN OF ^OBM MKE. 

With so widespread an insect tie Arm it is impossrble to 

make acy general statement concBming the dumtion of any one stage 
which will hold good. In Saint Loii^% an the vivarium, at an average 
temperature of SO^ F.^ we found that certain of the worms passed through 
their five molts at intervals of three da^y making the entire length of 
the larval life fifteen or sixteen days. The developmentj however^ even 
of those hatching at the same time from the same brood of eggs is quite 
irregular and may occupy several days longer. In IjiTorthern UlinoiSj 
Walsh gives the period at from "four to five weeixS," while the shortest 
period of larval life that Thomas has observed twenty-eight day^, 
Individuajls reared at the Department of Agriculture indicat^e that in 
this latitude in late spring the period is from twenty to twenty-five days. 
Everything depends of course upon the tem|>erature, the midsummer 
individuals passing through their changes much more rapidly than the 
spring and Ml broods. As we shall show iat^r, the Army vv orm most 
often hibernates in the larva state* conseciuently the larval life of the 
last brood frequently extends over a space of four months or eveiz more. 
In addition to the details published in our eighth and ninth Miyouri 
Eeportsy the following observations recorded this spring will illustra^to 
the greait variation referred to. 

Some eggs of the Army Worm moth, which were deposited May 4, 1882, 
hatched M^iy 11. The worms passed their first molt May 17, the second 
May 20j the third May 23, the fourth May 26, and the fifth May 29. On 
June 2 some of the larv86 had entered the ground, and June 17 eight 
moths issued. 

May 28 some moths collected during the evening of the 27th were 
placed in the vivarium with grasses. June 3 many young larvie had 
already hatched, and on June 20 some had entered the ground far pu- 
pation. 

KEMEDIES. 

Burnings Olb 0rass, etc.— That fields which have been burned over 
in the winter are free from the destructive presence of the worm is a 
fact in the history of its visitations. But opinion has varied as to the 
precise effect produced by burning over. Walsh, as we have already 
shown, always urged this remedy of burning over, thinking that it de- 
stroyed the eggs. The next phase was that suggested in our Eighth 
Missouri Eeport, where, after showing that the eggs are preferahly laid 
in old grass-stalks or stubble, the inference was plain that the appropri- 
ate nidus would be destroyed by the burning. 

Now that larval hibernation is established, however, we can readily 
see that the fires would destroy these hibernating larvsB and prevent 
the appearance of the moths and of a second destructive brood from 
them. But we must not suppose that the burning over woiild prevent 
all appearance of the worm; it merely prevents its appearance in de- 
structive numbers. The moths will, when exceptionally numerous, lay 
their eggs without coHcealment and upon plants, such as clover, which 
the larva does not relish. In such cases of exceptional abundance we 
may wen suppose that the moths will fly into fields which have been 
burned over and supply them with eggs ^ l3utUie. instances in whielr: 
this woukl result in material damage to the crop would be very rare. 

As the Army Worm appears in vast numbers during eer&in years 
only, and at irregular intOTvals,. and as this appearance is rather siKideu 
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and seld(tej if everj anti as a remedir 

loses mncli of its importatLcej except wjiere it is praeticed annually ; and 
in Tiew of tfe benefit of 8ueh^ b destroying cliincli bugs and 

ofclier insectB it is to be regretted tliat the practice of winter burning of 
fields, prairies, straw-piles, weeds^ and other litt^ and rubbish does not 
more generally prevail ; the destruotion of injurious insects by such a 
systeni would far outweigh the bene plowing these stalks 

and weeds under or leaving them to gradually decay — [Sth Mo, Ee^.y 

PKBBIOTIONSI METBOBOLOO^IOAL^^^I^ SPEG1BS»— 

What we still iieed to know, in o burning oyer of much 

avail, is ^ome method of actually predicting the coming of the worms. : 
That climatie changes hav^ much to do wi^jh disastrous years is indu- 
bitablej yet it is very evident from facts we have given that Mtch's 
theory^ will not hold. We have shown that he had no practical knowl- 
edge of the subject, and that his theory was hurrie(fly thrown together. 
We are also not inclined to admit the truth of Professor Thomas' weather 
arguments in the case of Army Wormo The most we can say, after a 
careful reviewof past years, is that all, or neady all of the years of Army 
Worm abundance have followed dry years, the nature of the year in which 
they actually occur having little or nothing to do with it. This, however, 
helps us only so far as to enable us to say that after a year of exceptionai 
drought the worms maj/ We are still very 
fttr from saying that after such a yea.r the Army Worm is a necessary 
consequence, so that for practical purposes we are still almost as far in 
the dark as formerly. 

In short, however interesting it may be to speculate as to the weather, 
no well4niormed person will pretend to a sufficient sibyline insightinto 
the future to enable him to act with absolute confidence as to results. 
The pretensions of a Tice or a Yennor must be classed, in the light of 
whatever there is of science in meteorology, among the utterances of 
charlatans and quacks, and whatever the tendency may be for history 
to repeat itself, so far as weather and season are concerned, the records 
sufficiently show that there is no absolutely relying upon the weatiier of 
the future. Insect proba^ meteorological spec- 

ulation offer a most inviting field for theory and speculation for those 
who have few faets to lean upon, but it caa never be safe to anticipate 
for more than two orthree months ahead at the most. It is quite possible, 
from the observed facts during early spring, to form 

pretty accurate conclusions as to what may happen the ensuing summer 
so far as the Army Worm is concerned, and this is especially true when 
the preceding summer and autumn have been exceptionally dry. This 
may be illustrated by the folio wi^ng op^^^^^ article which 

we published in the Bwral Weip^Yorlcer of M 21, whi^eh subsequent 
events have fully justified i 

Anent the Army Worm I Have obtained many interesting facts during the past winter 
and present spring,^^ which all go to confirm tKe correctness of my previbiia conelusions 
and inferencesj especially those of 1880, as presented to the American ABSociation for 
the Advancement of Science, vi^., that it hiberiiates^ principally in the worm or larva 
state. ■F-roin the fact that the worm of all si zea h^^^ thronghout the past 

winter not -only around Washington biiV parts of the Souths whenever it 

has been looked, for carefnlly/. and; from th further fact that the moths have lately 
been very ndmerous and active In laying their eggs in this immediate vicinity, I drew 
the inference, some weeks since, that we shonld have in most parts of the' country 
serious attaeks of the insect during the present year, and sent an item containing this 
inference to the American Naturalist for publication. In confirmation of the correct- 
ness of that inference the Department df Agriculture has just received accounts of 
alarmingvinjuEy to small graiii in Northern Alabama and Georgia as well as in Arkan- 
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sas. If the spring and early summer prove m any way wet (as is likely iir the country 
whidi suffered so miioli from drought last year) the precise isonditions will recur that 
haYe in the past marked all gseat Army Worm years. 

Observations which I have recently heen making; with one of my assistants, Mr. A. 
Koehele, fully estahlish the fact which I inferred to be the caae in 1877— that the moth 
secretes her eggs by preference in old grass and ffbubble aiid even In eorii^stalks j and 
this explains two factai that have long since been recognized by practical men, viz. ^ 
that the worms in destructive numbers are apt tK> originate from old staolis or piles of 
com-stali:s, or coarse manure, to which the early naoths are attracted for purposes of 
oviposition. In short, a field will be free firom the worm in proportion as it. ia kept 
clean of old stubble and straw^ and in proportioa as it is distant from such, or fi-om 
neglected pasturage, or low, rank grass inaccessible to cattle. 

Believing, therefore, that serious injury now threatens meadows and grain fields 
from this insect, and that we shall hear of farther and farther north with the head- 
ing out of wheat, and knowing, from experience, that an punce of prevention is worth 
a pound of cure, I recommend that farmers oenerally take the precaution to burn up 
or plow under at once, wherever it is possible to do so, any neglected meadows, old 
grass or straw upon their farms ; further, to roll the grain in the vicinity of old stacks 
where these may not be burned. Let me add, further,, that .one must not be deceived 
by aippearances. : The worms may not be visible toL an ordinary observer, or even to a 
careful one, and may yet a-bound tn myriads, for they secret^ ; theinselves w^ 
stalks, or folded leaves, when very young, anjd hide under matted gra^^ or grain when 
larger. Ye t a field that shows none now may in -a fortnight be overrun with full- 
grown worms, so rapidly do they grow. 

While, therefore, annual burning in the fall or winter is to be recom- 
mended as a haphazard way of reducing Army Worm injury, burning 
as late as possible in the spring is much more strongly to be recom- 
mendedj especially during certain yearSj and following exceptionally 
dry seasons and special observations ttat have been made during the 
preceding winter. 

DiTCHiNGf COAL TAR^ POisoNiNa.—^^ The worms may be prevent^dj 
as a general thing, from passing from one field to another, by judicious 
ditching/ It is important, howeverj that the ditch should be inade so 
that the side toward the field to be protected be dug under. About 
every three or four rods a deep hole in the ditch should be made, in 
which the worms will collect, so that they can be killed by covering 
them with earth and pressing it down. Tiiey may also be destroyed by 
burning straw over them— the fire not only kiUing the worms but ren- 
dering the ditch friable and more efficient in preventing their ascent. I 
have also used coal oil to good advantage, and the worms have a great 
antipathy to pass a streak of it. Many of my correspondents succ^s- 
fuUy headed them off by a plowed furrow 6 or 8 inchCvS deep, and kei>t 
friable by dragging brush in it. Aloag the ditch or furrow on the side 
of the field to be protected, a space of from 3 to 6 feet might be thor- 
oughly dusted (when the dew is on) with a mixture of Paris green and 
plaster, or flour, so that every worm which succeeds in crossing the ditch 
will be killed by feeding upon plants so treated. This mixture should 
be in the proportion of one part bf piire Paris green to twenty-five or 
thirty parts of the other materials named. If used in liquid form, one 
tablespoonful of Paris green to a bucket of water, kept well stirred, will 
answer the same purpose, as also will London purple, which has the 
merit of being cheaper. These substances should, of course, be only 
used where there is no danger of poisoning stock, poultr y, or other ani- 
mals . Logs or fences over running streams, or irrigation ditches, should 
be removed, otherwise the worms will cross on them. 

From experiments whi<jh I have made lam satisfied that where fence- 
lumber can be easily obtained it may bo used to advantage as a substi- 
tute for the ditch o^ trench by being secured on edge and then smeared 
with kerosene or coal tar (the latter being more particularly useM) 
along the upper edge. By means of laths and a few nails the boards 
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may be SO secu^ that i}he^ away from tlie fi^Id to be 

protected. Siix3b a barriers where tbe worms are not 

too persistent or BTimerou&j When they are escessively abunilant they 
will need to be watched and occasioiLally dosed with terosene to prevent 
their piling up even with the top of the board and thi^s bridgiDg the 
barrier. The itm^ is not iig tired iter other pnrposes subsequently.'^* 

EoLLiKa i PENOiNe the crop of a field has been 

completely destroyed by th worms, the plan of killing them by heavy 
rollers has been tried. ThiBj however, is an expensive remedy and is 
not as satisfactory as might be supposed. Experiments on Long Island 
in 188(> proved that even where the ground was level the rollers soon 
became irregularly covered with mud composed of earth and of the 
juices of the crushed worms, so that the eflect was much the same m if 
the ground had been uneven, and many worms escaped in consequence. 

The remedy of drawing the rope^''' as it may be termed, was prac- 
ticed as long ago as 1770, and is deseribed in Chapter II of the Bulletin 
in the quotation from Eev, Grant Powers. Although this remedy has 
been practiced from time to time since then we are not aware that any 
other account has been published. Th^ it has been tried with 

good eiSects at Huntsville, Ala,, and by Mr. J. W. Sparks, of Murfrees- 
borough, Tenn. We quote from a letter from this gentleman describing 
his method : 

The Army "Worm is making sacli inroada upon the wheat crop and other crops here 
in Middle Tennessee, I thought I would write you and give the procews I have for ridding 
the wheat of "these vagahonds, 1 take a rope about 60 feet long and cause two men 
to walk througli the wheat field, dragging the rope over the wheat, By this means 
you can go over a large field of wheat in a few hours. The rope dragging, over the 
wheat, shakes the worms off ou the ground, and they eurl up and lie there half .an 
hour or more— seem to be mad about it— and then begin to move about hunting some- 
thing to eat : but the larger ones are unable to climb the wheat stalks with all the 
blades off, so that:5T)u get rid of the larger ones the first time going over, and the 
smaller ones can be sh£S:en off so often that they cannot hurt the wheat. If you will 
make known thia simple plan to the sections where the worm is at work the people, can 
yet save thMr wheat. I am satisfied I will save mine. I am going over my whole 
crop twice a day. My wheat is looking splendid,, and if I succeed in whipx>ing the 
worms I will make a large yield. You shall have full reports at the proper time. 

In regard to this remedy it may be well to say that while tolerably 
efficacious when the worms are not present in overwhelming numbers, 
or when the crop is far advanced and the stalks are large and toughy 
under opposite eircumstances it will be of littie aYail, and it will always 
be a question whether the partion of the crop saved bjr thi^ means will 
be worth the gi^at expendftures ot labor which this remedy 

calls for. 

j^s a fitting^equence to this general states the more interesting 
practical facts connected with the Army Worm, we introduce such let- 
ters and extracts of correspondence as are of sufficient interest for pub- 

licationji and also, as intimated at the outset, a valuable account of the 
insect in HSTew Jersey in ISSO, by one of our esteemed correspondents, 
Eei^ Sanmel Lpckwood* 

BWORT OF OBSEBVATIONS UPON THE AMIY m>EM;, 1881. 

Sir : In accordance with your verbal directions, and the written order of the Com- 
miaaioner of Agriculture given me July 2:id, I started on the morning of the 24tli for 
Chicago, 111. Arriving tJi ere on tbe inoming of the 25th, I spent the afternoon in in- 
terviBwiug the editors of the Parniers' Keview and Prairie Farmer, with regard to the 

* Quoted from previous articles hy the author. 
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extent of Gountry over wMcli the worms li act made tlieir appearance, and in ascertain'! 
iug the most proiitable spot in the State to visit, I started on t]i6 morning of the 26th 
for Eauh, Ind., a small station on the Kankaltee line. Arriving at Sheldon, Iroquois 
Connty, Illinois, howeYor, I was induced to stop by tlie aceoitnts given by men at the 
station q.s to the ahundaucc of the worms. I spent the^hole of the 26th at Sheldon, 
and on the 27th vvent over to Kentland, Kewton Connty, Indiana, where great damage 
was reported^ -and where I spent the moming in the field. On the evening of tJhe 37th 
returned to Chicago, where I fonnd a letter ii*pm Prof. W. A. Henry, of Wiscon- 
sin UDivei"sity. in answer to a telegTam I had sent him on the 25th asking ahpnt the 
northenimDst appearance of the worms. His reply was that they were reported near 
Madison^ and that the "northernmost point from which they had heen repoiied was 
Wauimn . On the morning of the 28th started for Madison, reaching there in the 
evening. The nextmoming I ascertained that the Army AVorm rumor in that locality 
was a false alarm. ReUotMs armigem in sweet com had been t^ken for LeMcania, and 
the work of Laclinosterna. in a few meadows had been supposed to be the work of the 
Army Worm. Leaimng from Professor Henry and thfrieditor of theDemoerat that the 
only -points from which there had been newspaper reports of the worm in Wisconsin 
were Oshkosh, Whitewater, and Waupun, I obtained the address of a welL-informed 

_ man in each place— one who would certainly have heard of the Army Worms had they 
made their appearance— and telegraphed to each for alisoluteintbrmafeion as to whether 
tiie worms had been seen in his locality, and the answer was in every case contrary to 
our expectations. - Feeling quite certam, therefor^/that the worms were not to be found 
in any number in the'State of Wisconsin, I took the night tram back to Chicago on 
the evening of the 29th, occasionally getting off at a station and making inquiries 
about the worms. I learned on my return to Chicago that the worms had been re- 
ported as doing a great deal of damarge at Kalamazoo, Mch., so I bought my return 
ticket via Michigan Centxal and spent a night at KalaQiazOo. The moyt diligent in- 
quiry, however, on the spot failed to find me a^man who knew of their presence. 

EXTJSHT OF COUNTRY iNJUfiEB.—I failed, therefore, to find the worms in any 
other locality than in Kdrtheastern llHnois, and aero line in Indianaj and 

I am slffongly inclined to believe that, outside of a belt embracing x^^^'^^'ic'iis^ of Lasalle, 
Kendall, i&rundy, Will, Kankakee/Iroqnois, Livingston, and Foi'd Counties, Illinois, 
and Newton, Benton, Jasper, Warren, and Tippecanoe, Indiana, the daniage was not 
very great, although the reports from Central and Western Illinois were quite alarm- 
ing. From what I could learn of the reported appearance in Iowa, LbelLeve that some 
other worm has been inistaken for the Army Wonn in 

Crops mJUKBD. —The oat crop seems to be'the only one which has been appreciably 
injured* Some little damage has been done to cjorn^ especially young- sweet corn, and 
in some oases slight damage has been done to flax _an3 millet. The timothy on past- 

. nre lands has also been somewhat eaten, - ■ / : : 

Amoukt of damage.— The damage to oats has in many cases been very severe. I 
saw fields of several acres which were not considered worth harvesting, . Ati one place, 
seeing a steam thresher at work, I made inquiries, and found that they were averaging 
about two bushels to the load, when the proper amount should have been fifteen bush- 
els. Dr. Bush, of Sheldon, states that, to the best of his Judgment, the crop in Iro- 
quois Connty has been damaged not to exceed ten per cent. . This was indorsed by 

_m6s.t of the men I met who were not farmers^ the latter i^laein damage at'froin 
25 to 50 per cent. The total amount of oats iii that part of the State will not fall be- 
iind the crop of last year, owing to a much greater acreage. Many farmers have put 
in oats on account of the failure of winter wheat. _ In the southern part of -Newton 
County, Indiana, the damage done was very great. Mr. Kent, of Eentland, who 
owns several farms, says that while his individual crox>s should have been 50,000 bush- 
els he would be happy to realize 10,000. He says that the loss in Kentland townBhip 
will easily be 75 per cent, of the crop ; but at the same time realizes that this is loeal, 
and says that the crop of the State as a whole will be immense. 

The peevious season.— The persons interviewed see-med to be unanimous in the 
opinion that last season was very wet during the early part, and that this was ful- 

Towed by a very dry late summer and fall. Lasb winter was, as ail over the country, 
a very severe one, while the winter before was remarkably open. The present season 
has been a very favorable one, the spring, ho\y6%'er, being rather dry. 

The pbbviotjs CKOp. — ^In fields which were worst injured I always took pains to in- 
quire concerning the rjrevious crop, and found considerable tlivorsity. In two cases 
it had been corn, in two oats, in one flax, in one barley, and in one prairie land. In 
several cases also it was winter wheat which had been jdo wed up in April, The dam- 
age in all these fields this year was eqiiiilly greats 

Method of work.— The method of work in otvts is the same as in timothy and 
wheat, as described. The fruit-stalk is stripx^ed of its leaves, and the head is cut off 
and falls to the ground, vvhere it is usually eaten to a greater or less extent. Same 
farmers have taken advantage of this fact, and have turned in their swine to feed 
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upon tlae fallen grain, and at the same time they nndonbtedly destroy many -worms 

andpjip®/ : : 

' No marcMrig whatever has been noti^ced. The worms appeared simultaneously all 
through the fields, and having plenty of food there was no occasion for going farther, 
TJais faet has given rise t^^ an opinion among many farmers that this is not the Army 
Worm but a out-worm that is always x^rescnt in the fields. ^Ws*^^^^^tguts an 
effoetual estoppel upon the use of the old remedies^ and the^^|^&*^=^^^^ay to 
destroy the worms in the fields without a Sfaerifice of the c^)^ 

Fagts BBABilNG ON lJUMBBR OF BROODS.— That the hro#4amagin^gjjts th^ 
was at least the second, and, in case of larval hibemation/Tlhe third, seetos i 
able. The inj urious brood in Illinois has been usually i|] 
about the middle of the month, and the moths appearini 
the month. In the places visited this year the worm! 
i2tb to the 15th of July, and at that tinia inost of them\ 
■ straw." - _ ; ^ 

In one instance several empty egg-shells of Lencania w^^^^j^nd in the yi^j^ of 
a last winter-s fodder stack. Thev were in the fold of one o ^.^|e^:Ll#&^^^:the 
staljv These, toui their p been laid by thS^^^^^^^^r moths, 

though from the known ovipositing ]iabits they may equally as weu^^foeen depoa- 
ited by the second moths. 

In the same locality I found, by digging, the remains of two empty pupas,^ undoubt- 
edly X/eueania, which certainly bel^^ 

An accompanying cut-woIim.— In the fields among the Army Worms were large 
numbers of an accompanying cut-worm in the evident proportion of about one of the 
cut-worms to five Army Worms, The size of the former was about that of the latter, 
and the Gplor a nearly imiform dusky brown, with transverse lateral stripes of a darker 
color. They tran^ormed to slender pupae, light brown with dorao-lateral longitud- 
inal pinkish stripes.** 

Natural ENEMIES. ---Several larvae ef a ground beetle (probably C^iZosom^st- s&'ittaior) 
large, black, horny, and active, were found destroying the worms at "a great rat©, T 
have been unable to breed them, the only pupa obtained dying in the box. In order 
td aseertain the amount of good which these iarvsB do, I placed my largesfc specimen 
in a box with 15 full-grown Army W'^vnis, after starving him for a day. In two hours 
I opened the box and found that he had killed every one of the worms, but had sucked 
dry but two. 

The small white cocoons of an Ichneumonid t were found in enormous numbers, at- 
tached thepat'Stalka, in the axils of the corn leaves, upon the surface of the ground 
and under clods of earth. Often upon lifting a clod of earth the black loam appeared 
light gray from the abundance of these eocoons. They were usually found in small 
masses attached iside by side, with a little loose silk around the mass. 1 saw large 
numbers oi a large reddish-brown ant tearing these oocoons open and feeding upon 
tbe pupae. ' ■_ -\ ^ : " 

A secondsry pariisite was bred tem these ccmjooiis, which seems to })e the MesockoruB 
vitrmst of Walsh. 

In one instance, in a corn-field belonging to Mr, Corlett, of Sheldon, the worms were 
olj^^rv^d to be extensively infested by^aTachinidfrom theeggs upon the thoracio seg- 
ments. Kot a single w^ which did nOt bear one or more eggs. 
I have sinGe bred from one of these larv small specimen of what appears to be the 
common i^emorcea hticanicej of Kirkpatrick. I also observed in the act of Ovipositing 
an Ichneumonid about 15 millimeters in length, rufous in color, with white banded 
antenh-a, and wings not extending to the tip of the abdomen, but which I was unable 
to capture. V ; 

Respectfully submitted. ; ^ " 

L. O. HOWAl^D. 

Prof C. V. KiLEY, 

Mntomologisty United States Bepartmmt 0^ 

: AtouStT, 1881. "^ V:" 

GOmEBPORDENaB ANENT TME AEMY WOnU^SPEINa OP 1882, 

I send you the inclosed communication from the Huntsville correspondent of the 
Chattanooga Times in relation to an invasion of the wheat crop in this vicinity by the 
Army Worm. I reconnoitered the invaders yesterday and witnessed with feehngs of 
much sadness the devastations akeady wrought by them on Stevens' farm. I cap- 
tured and examined some of them. Itis theArmy Worm described in the Agricultural 
Report for 1879, page 187, and the same I think that appeared here in 1861. ^ * * 

^ This proved to be ^grro^is c-n%fMm,—C, ^ 
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The insecte are of differeiLt ages and it is foTie apprelieufted tbat t^ere wiirbe success- 
ive crops of tliem. ^ * * Upon examining an oat-field yesterdiiy, in <^^^^ 
Mr. tVTiit^, I found miiltitndes of very sraair worms con under tlie oats sown this* 

spring. It was about half past 3 p. m,, and the sun shining. They wilt doubtless 
destroy it. Mr, Bedermanrt's oat patch, near Stevens^ wheat-field, has been completely 
destroyed. Solne of the larger worms^ in Stevens' field show that the Tachina para- 
site has been operating upon them. I never saw a more promising wheat crop than 
Stevens* before this invasion. White said to me that in the beginning of last week : 
he wonld not hav« taken $2,000 for his own wheat crop ; that he does not no w expect 
to reap anything from it. I hear of this insect in the neighborhood of New Market 
and WMtesbury.---[S. p. Cabaniss, HuntsviHe^ Al^^^ 

An interesting feature of the appearance of the worm in Alabama in May is con- 
tained in the fofiowing letter to Mr. Howard npon his return from the inVestigatiou 
made at Hmitsville. The insect confounded with the Army Worm is the clo verrhay 
"woim {Aaopia eostatis) : \" _ ■ _ 

SIR: Whi^ you were here ^ few days fiince, investigating the pbenomena of the worm in wheat, I 
had the pleasure of an introduction and a brief converaation with yon, and take, thGrefore, tlie liberty 
of stating to you a curious phase of tbe worm. Mr. J. Gr. Baiter^ living here in 1881, produced clo ve'r 
hay— ahout two tons per acre— on rich land near the corporate limits of Huntsville. The hay waa cut, 
cured, and placed In %h& mow— about eight tons. He used down to ahout two tong, and a few days ago 
on taking out and deHvering a load of hay, after takisg it off the wagon, discovered on the floor of the 
wagon innumerable worms about one-half inck long^ darlc or gTeenish -brown in color. He then re- 
turned Mid found on examination of the hay-mow countless numhera of these woions— also what seems 
to be a kind of web spun in4ihe debris at bottom, wMeh had multitudes of eggs half the size of a uotb- 
tafdaeed and black in color. This was about the first of May, and the worms have now disappeared. 
It seems to be a theory that these worms ate bred in clover-fields, and this finding them in clover hay 
would seem to estabhsh their habit of depositing oh the clover.stalk in the field their eggs, in this 
case carrying them over to the next year and-hatching then. This hay was- cut about ^ane l, 1881, 
and taken out ahout May 1, 1882. This theory struck mo as possibly inconsequential, birt of enough 
; curiosity to wi'ite you.— t^. W. Day, HuntsviUe, Ala., May 1^^^^^^ 

The Army Worm is making severe inroads upon the wheat crop and other erops here 
in Middle Tennessee. — [ J. W. Sparks, Mtirfreesborough, Tenn.^ May 2(h ] 

The Army Worm has commenced work. Is it safe to use London purple?— [Saint 
Louis, Mo., May 24, 1882.] 

I send you by this day's mail, specimens of a eaterpiller which is doing great damage 
to the wheat in this locality. I have been unable to find out how far-spread it is, 
but hear of it in the northern parts of this county and also in Nelson County. It 
attacks and eats the blade of the wheat (so far ! do liot see that they have hurt the 
heads), and I find many stalks broken off*--[H. A. K. Murray, Warren, Albematle 
County, Virginia, Jime B, 1882.] 

Doing considerable damage to oats near Uniontown, D. G.~[L, J. Barber, June 15, 
1882.] 

The Army Worm is playing great havoc in this section o^^ State. All the late 
wheat is being destroyed by them wherever they have appeared. Many fields of gra^ 
that were m ost luxuriant a week ago, look now as if a fire had swept over them . C orn- 
fields, wherever they have touched, have been entirely destroyed— too late now to 
plant over. Clover alone seems distasteful to them. Oats, corn, orchard-grass, timo- 
thy, and wheat the^ delist in. We have never had them before, and don't know wh^^ 
may be their duration. They appeared about a week ago and are ihcreastng in num- 
bers most rapidly.— -[Robert Beverly, The Plains. Fauquiet Gounty, Virginia, June 19^ 
1882.3 \ ' ; - : \ \ : - ' \ 

Inelosed find tube containing specimens of Army Worm, which has oee^ionaHy in- 
fested this country ever since its first settlement. The first serious injury was done 
in June, 1825, when it appeared in some wheat-fields and meadows,^ and after eating 
the heads and blades of the timothy, andpartiallystripping the wheat and rye of their 
blades and beards, with httle injury to the grain, they moved disastrously upon the 
green corn and oats, eating down the corn and completely beheading the oats^. 
* * This year they appeared in the barley about the ioth of June, and have 
done great damage by eating off the straw just below the head, and a few days later 
appeared in ^the wheat and timothy all over the country to a very alarming extent ; 
_ but just as they had got fairly to work, on the night of the 14th, the whole country 
between Somervilie and Indianapolis was visited by very disastrous storms and floods, 
which seem to have caused them to suspend operations, though not to entirely disax>- 
pear. — [M. B. Kerr, Aurora," Dearborn County, Indiana, Jwe 19, 1882.1 ^ 

My observation of the locaMty of the Army Worm laying their eggs has been this : 
In the early spring the moth has not the activity it has later in the season, and'the 
greater part of the eggs are laid in the splits of broken straw and in the fiildings of 
the leaf-sheatbs, mostly covered or secreted, but in the layings of early spring I h,ave 
found the eggs most abundant in the angle made by the leaf-sheath when torn from 
the straw at the joints of same, and netsecrefefl. I do not think tbe Inbemated moth 
would show its specific charaeteristies as much as those that have undergone their 
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oliauges and lay tlieir eggs ia a LlglieLHemperatuTo. I have uoticed tliat a liigii tem- 
perature lias a good deal to do with the activity of the moth of the Army Worm. 

The migration of the army is not tilways in qiiest of foDd^ though at this period, like 
all worms of this' elassj they are ra^^enous^ There has heen a migration into a field in 
this vicinity which J have closely Tvatched. Before leaving a wheat-iieldj \vhere there 
was an ahundance of food, theAYorius show uneasiness similar to that shown hy 
the silk worm before spinning its cocoon (moving the head from right to left). The 
first move was into the blue gxiisB (.Foa^ratmmB)^ a^d then across a traveled road into 
a field of corn partly plowed over mth the rows in the same direction the worms were 
going. They ate for 10 to 15 rows every hit of corn on the jjZoiwc^ ^yrotttid and hut 
little on the unplowed, As they ad^^^^ destruction was less and less, nearly 

stripping the leaves of the 30th and 40th rows, and entirely leaving the unplowcd 
ground. These worms were of a veiy unilbrm 6i25e~fuli grown. 

To-day I examined a few hills of com on the houndary of their eating as they were 
congregating around the hills of corn in their migration . I looked there first, and at 
a single hill found 18 chrysahdes under one small clod. I think this horde of worms 
left this wheat-field because it was unfit for the change from larva to chrysalis, not 
offering any shelter, as the g-round in the wheat-field was smoothly beaten down by 
rain and was very hard. Where food is abundant an-d shelter Gm bo found for the 
larv^ to undergo their changes, they will not migrate, but from either a shortness of 
food or unfavorable locality for chrysalides they will move. If the worms are fall 
grown the damage will be but little conipared with the migration feom a shortness of 
ibod by the worms of a small size. 

In the shape of the ditch, to defend a field against their incursions, there has been 
in this locality quite an improvement over the old undercut ditch. It is made by 
dragging along the ditch a ditching-gouge, such as is used in laying 3-inch tHe in 
th6 angle of the ditch. 

The cutting is on the side you wish to defendj this half-round cut being made by a 
horizontal motion, leaving a Bmocther surface on the half-round than oaji be done by 
undercutting with a spade, and I have never 8een a worm pass the upper angle in this 
pattern of diteh.--[F, CVAndrus, Manchester, Scott County, Illinois, June 22, 1882. } 

My brother, Alfred R. Swann, who resides on Jiis farm in Jefferson Comity, Tennes- 
8ee> writes me that Army Worms have appeared in vast numbers and are now destroy- 
ing his grain and grass crops. The same thing occurred last season, and as this farm 
is a very valuable one— near one thousand acres, a large part of which is river-bottom 
lauds— the loss involved will amount to several thousand dollars, (It is known as the 
Eagle Bend Farm.)— [James Swann, Kew York, J^ 

AC€OmT0^TREINYA8ION0Fl%miNNEWJEllS^^ V 

By Eev. Samuel LipcKwooD, Ph. D. 
" Cateipinars, and that "withont number."— JBi&^^ 

It was the first day of summer, 1880. A long, parching drought had prevailed, and 
one felt like choking in the hot and dusty air. Although Flora's brightest months 

When June's red roses blow," the b^ees w^ starving in their hives, so few 

and poor were the flowers. The stage, on its way to the station, several miles off, 
picked me up at a farm-house. A strange being, hatless and shoeless, was leaning 
against a fence on the road side. 

/^ That^s poor Baft! " whispered the driver, in a compassionate way, as we drew 
near. The inan seemed about thirty-five^ and had a harmless, half-dazed loOk. Hav- 
ing taken a step or two into the road, he accosted us in a solemn manner, causing a 
momentary halt. 

Daft. Have you seen the Army Wormt 

Jehu. Nary a worm, Daffie I 

Daft, Oh, but he's cornel He's down the road about half a mile, and's committing 
desolation most promiscuously. There wasn't one there yesterday. But this morning, 
lo! a great multitude which no man can number ! It's all very mysterious, the pal- 
mer worm and canker worm. His great army ! Maybe that's why nobody can tell 
us where they come ti-om and what becomes of them. Td like to know if it Is aU past 
finding out. 

Jehu. That's too deep for me, Daffle. €r%^^^^ 

Having started his horses again, the driver told me that though feeble-minded 
elaewise, Daft was real powerful on Scripter." 

I had that morning at an early hour been watching the conduct of an army of 
Leiioania mipuncta^ the very one to which DaMe relerred so mysteriously. In truth, 
actuated by the yastness of this invasion of the Army Worm, I was then on a season's 
observations, which it is proposed to give with some' fullness of detail ; and perhaps 
we may thus true answer make to the wise c[uestipns of that innocent. 
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The army aboTe mentioned Lad just made camplBte haToc of a cloTBr-ireM. Tliey 
were bred from eggs laid in a low-lyiiig, last year^ xye-lield adjoining. After but par- 
tially eating tbe grass in tbis old field, it was abandoBed fpr tbe more sncctilent arnd 
tender elover and grass in tbe next field. Tbe Tery nnnsual lieat and drougbt bad 
been too much for tbe young wormsj haYing rendered too tongb tbe grass tsl tbe field 
where they were batcbed, : 

In 4be new field tbe clover and the grass in its shade were much more comestible. 
This field was completely deyoured— not a spear of grass or leaf of clover eseaped the 
invaders. Nothing bnt naked elpver-stalli; with empty lieads remained— even the 
headiands were thoroughly cleaned up. A tow bnt distinct and unpleasant crinkling 
sound accompanied the feeding. As if actuated by one impulse the whole army mad© 
straight for a wheat field across the highway. The plowing of a trench on the far 
side of the road intercepted their march. Two men with spades cut a clean perpen- 
dicular face on the side of the furrow next the Wheat and a series of little pit-falls in 
the trench at intervals of about 50 feet. Thi^ completed tbe trap. The caterpillars, 
Wearied with useless efforts to climb the straight side of the trench^ would crawl 
along until they fell into tbe little pits. Myriads of ants beset them, sucking :out their 
juic^Sj which with the heat of the sun soon destroyed them. They cannot eKdure direct 
sunHght but ate essentially night-feeders.^^, ^^\^^;\^^'-^^^^^^^^^^^^^'^^^-v^^^^^^^^^ ^ 

If iinitLterrupted, their march to the new feeding grounds would have been accom- 
plished ere the sun was well up. . % - ^ 

The time in wbleh tb^e Army Worm did its cMef mischief in Mpnmpntb Gountjj New 
Jersey, was from about the close of May to about tbe.2GtIi of June, ^he first obsefva- 
tion ckE realinisobief being done wa«May28. Bimng the above time my dutieB ledme 
to nde over the entire country on official business with the teachers and scbodt-offieefs. 
Thns opportunities were afibrded for observation and inquiry sucli as a natitl^tist could 
not aflbrd to neglect. I bad supposed tbe alimetit of these insects to Ite restricted to the 
GramimeBf that is, tbe grasses proper and tbe grains and lodian corn . Hence, starprised 
at the thoroughness with which they had eaten up that field of clover on tbe spot, I took 
it for an original observationof an exceptional habit; but on looking into the.Riley re- 
ports, I found similar fa(?fes on record. . I soon dea^ed to regard this habit as at dll esfcep- 
tional; for, so far as Monmouth was conceimed in; 1880, clovf^r-^^^ 
Worm was the rule and not the, exception. ' In lact I could not learn of one instance of . 
their presen ce in which the clover escaped. Th> following from a lette* b^^^ 
i& to the point : . _ . _ - _ 

" " On the farm of Gharlcs Allgor, at New Bedtprd, in passiiig from his Wheat-field to 
his oat-field, the Worms hM to cross a strip of^ sward eonijosed of ti 
clover, of three or four years' standing. They took everj'thing clean. They also ate 
the young clover in the bottom of the wheat-field, killing it entirely. In a mixed 
Bward-of George Newman's, the teacher, tliey ato the clover as well as tbe grasses, 
leaving nothing but tbe stalks. They also ate tbe clover on the farm of Albert King, 
at Green Grove. They did not make a specialty of clover, but they ate it without 
being starved to it. They ate both the cloven aiid timothy in a mixed sward of James" 
Allgor's. They ate Mr. Allen's oat-field, then went over to his sward of grass and clover 
and finished that oil", too." , : : ; y^:.- " - ■ 

Other oorrespondenee inight be cited to tbe same effect, but I have none which states 
the facts so concisely as the above.: Some of the farms here mentioned are miles a^art. 
But it will aj>pear further on that when fGrced into straits for food ^is Army Worm 
is almost omnivorous. "/ ^ v : ; ' . ^ : : v 

With no special call to examine his young grass-fields, the farmer sometimes got 
bis first alarm at sight of the disappearlDg clover. In fact, wherever the Worms ap- 
peared in force the grasses, clover/and Indian corn were completely destroyed. A friend 
lost forty acres of newly-sown grass,: witli a large part of tbe old meadows; a Very 
.serious score here for one man, as with us " Hay is King.'' Lot mo instance a forty- 
acre wiieat-field of his of which the worins took possession. The wheat when harvested 
proved a good yield, for it had got out of milk when the army mado its inroad. The 
straw was not hurt, although the worms had climbed every stent up to the head; but 
straw and car were nearly ripe. It was different, however, %¥ith the low and late-grown 
stools. These they crept up and ate through the thin green neek of the plant, cutting 
off the nubbin-ears which iell and thickly coyered tlie ground, if the outside of tbe 
fitraw was not too hard, the v/orm would theii literally skin it, eating downvfards. 
They woiild eat these nubbin-heads occasionally before cuttiug them ofi'i but this was 
only when they proved to be soft; that is, those ears whose gimTtb bad be^^ 

In this wheatrfield the young grass and clover weTe aM eaten up and the head-lands 
cleared o:ff'. Every weed, too, Vv-aa cleaned up. Even that bitter nuisance, the Eag- 
"WQeA {Amhrosia artmisw/oZia), was all devoured. With us after harvest the Rag- 
weed takes possession oi the soil; but as this woed mfikes its appearance in summar, 
the spring timothy and elover get the start and keep this Iveed under. The fall suc- 
ceeding the harvest above presented the 8in<>-ular spectacle of a stubble-field without 
a weed. It ^Tas sheer nakedness itself. On another farm, having consumed the 
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grass, tie worms took possession of a sta-awbex^^^ eating "botli leaves and tlie 
Unripe frnit. Eiley gives an instance in wMcli, irlien driyen into straits, these cater- 
piOars ate an onion pateB. We must tlien eonelncle tliat tlie larva of I^ubafiia um- 
^ wMcta is well nigh omnivoron Doubtless wlies its food is tender and in na stint, likfe 
tile Lord Mayor^s fool, it knows what is good aud is miicli more dainty. 

The nuhiher of worms in that forty-acre field wag aiitiplyJfearfiLl. In the parlance 
of the spectators there were " millions and millions." The squirming mass and the 
crinkling jouiid of their feeding were especially repitlsive. But few dared to enter 
the field. In truths strong men turned pale ffom iimisea, so loathsome was the sight. 
It really seemed that nature was smitten witk a plague of crawling vermin. 

What governs the directioti of travel of these worms f Do they smell the new food 
from a distance f I think tliey do, for they cross naked roads with unerring ilireethess 
lo the ohje^t sought. The great army in that wheat-lield having finished their havoOj 
divided into two parts: the one left on one side and entered a timotky-field—theother 
left the foraared land and marclied straight across the road and took possession of a 
corn-field. Having ruined the timoiliy and ^tOie corn, the great army digappeared, as 
wasremarlmd, /'As if by'nia^ Bat the trick was very simple ; they had entered 
the ground to ass ii me the pupa state. The notion prevails that the worms inove for 
a certain point of the eompasSi Here the tihrase w as They tnoved towards the sea/^ 
that is, soutk ; but in another pai't of tlie county the movement seemed north. 

Many years ago I saw an army moving west, but the Greeley precept was rife at that 
time. I'iattaeh no importance to the above, my belief being that theinsect,- attracted 
by scent^ iii which perhaps the wind play.4 a part, maves simply in the direction, of 
food. A point of greater eonsequenee is the From a num- 

ber of observations I believe the time is about seven days after thehatcMng,^ Wnen 
first hatched thej' are so small that the damage they efteot is slow, and their 'feeding 
is restricted to tile tender parts of tlie grass. After this comes the first march when 
they are ravenous enough to clean lip as they go. ■ / _ 

- That was a triumpli of painstaking patienee and admirable skill when Riley Cleared 
iip the mystery of the Grigin of the Ariny Worm. Nor can I forget my ovrn deligtit 
when, in "Ms laboratory at Saint Louis in the live insects 

whleh he had raised from the larvse ; nay, morej right before my eyes was the mother - 
ieuc&Tiia mipuncta laying her eggs in the axils of dry stubble and green grass. For 
SGieiiee tbat was a grand discovery. Still more's the pity how few farmers make of it" 
'^ a eoi^rie of vantage." Nay, to some gobd husbandmen do we not seemin these seareh- 
ings to tamp^er profanely : 

AM take npitm*s the mystery of things, 
As if we wore Gtid's spies. ^ 

Tbe^e ai jpearings are regarded as almost miraGuious. Says the perplexed rustic : 
' VThey coirie in great armies^and all of a sudden-— and as suddenly disappear.'' Or, 

as paMe said, :Th wasn't one there yesterday, but this morning, lo ! a great multi- 
' tilde whieli no man can number." f^riends, this is a deiuBion. They weie there; yes- 
terday ahd several days. They do not come suddenly. You do not observe their 
coming, yoli only see them when they are on you in great numbers. Watched from 
the eggs their life-career is that.of Qtber oaterpillars. The fallowing should enable 
one to observe them at theijr starting point and to standp them out at the beginning. ' 

First, it is important to know w?f.(s?j to look for the laying of the eggs. Of ©ourse 
mneh. depehds on the nature of the season. With us it is usually the . first week in 
June, btit it!: WBOy for reasons already mentioned, the laying was not later than the 
SOtbofMay. 

Second. Where should we look for themf Thanks to Riley, wc know how the eggs 
look aM the part of tbe plant where tbey are laid. The farmer, how^ever, needs, if 
possible, to know just wbere on bis fa;rm h.6 should look for the infested plants. I 
thiiik generally the grain-fields are prefeixed by the moth when seeking a nesting 
place fot ber eggs. But if the weather be favorable, and the young clover and grass 
in tbe best condition, she will also bo found layi in the young grass of last fall's 
stubble-field and in old meadows. In this case we should look for the highest or 
closest grass—that growing in moist places, and notably those little hummocks or tus- 
socks caused by the droppin gs of cattle. If heat or dry ness affect their food tbey will 
select the grain-fields as slfording more succulent food, besides better shelter and 
shades liet me instance some careful obseryations made on fbiir farios, three of which 
W6^e^ Hear together, but the last one to be mentioned was about two miles away. On 
one was a wheat-field, which covered tile site from w^hich certain stables had been 
moved the year before. AnGther part of the field laj low, and received the wasb" 
of the higher ground. On these places the wheat grew^ thick and high; in fact, too 
luxuriantly, for it became badly lodged." These two spots were shady, and the 
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Ibod was sweet aud teuder. There were no otlier suck sx>ofcs iu tiie tieldj aud tJiese, 
and only tliese, were chosen by the indtlis in which to lay their eggs. 

Doubtless very many moths selecte'd these spots, ^or here the worms were bred in 
groat numbers, ^Fhese spots were soon eaten off elean— -cloverj and grass, and wheat 
leaves, and heads— for in these places tho wheat ears were still green and tender. 
From these nesting spots they spread, a voracious army, over the whole field, clearing 
up eyerything that had not become too hard to eat. - 

On another farm close by was a field of wheat which had received peeialiai^ tillage. > 
It belonged to a Mr. Bodee, a very intelligent amateur farmer, whose clear observa- 
tions have been Of substantial service to me. He holds that wheat should not bo 
crowded, and should be worked with a oultivat.or, much as we do com ; that room 
and encourao'ement shoiild be given each plant to enlarge itself by stoles; that one - 
well-stoloned plant is better than several plants forced to occupy the same surface of 
ground. In sowing, the field was drilled only one way, and every third drill was left 
seedless; and in cultivating, some of the teeth of the implement wore taken out, go 
that it could straddle the double rows. In this way the field was gono over, bottm 
the autumn and in the spring. There were but three little spots where the wheat 
had lodged, all of which were breeding-places for the worins, fiLom wMeh, after eating 
them on J they spread over the field, but seemed to be comparatively harmless ; for the 
tillage mentioned let in the sunlight and quickened the ripening of the grain. It 
was noticed here that the birds, having more wing-room, were quite busy feeding on 
and earrying off the worms, a fact not observed by us in any other wheat-field. Per- 
haps the cultivator h ad mello wed the ground,' for the worms, during the hot sunshine, 
buried themselves in the cultivated space and were easily unearth^ by the birds. 

In a field on another farm the wheat was somewhat thin; but on a spot where a com- 
post had lain the wheat was rank and thick. There the worms bred and, after 
devouring their nesting place, they spread over the field. 

The fourth field pf which the particular facts must be given, is - that forty-acre 
wheat-field, already instajioed. Tie sowing took at least twice as much seed per 
acre as was used by Mr, Bodee's method. It was drilled in one direction, and then 
drilled across at right angles. This secured a crowded growth. During the summer 
X>receding the autumn sowing the field had been used by a horse dealer to pasture 
a large drove of horses. Of course their ordure fell everywhere; but in many places 
where the animals had stood in groups the droppings had fallen in quantity. Here 
I must recall an acquaintance once had with a farmer's boy, named Ned. He had a 
way at time of wheat-sowiug of iiutting a nhovelful of manure and an extra dropping " 
of seed in a few 8i>ots in the field to make what he was pleased to call King hills. 
And it was easy telling where the lad and his shovel had been, for Ned^s *^ King hills '^ 
always outranked the rest of the field. And it was similarly with that big wheat-field. 
It was a splendid sight, the close dense gro^vth, and high over aU, in many places, those 
stately "King hills ^^ were conspicuous. Now comes the notable fact ; every one of 
these spots was chosen asthenestiiigplace of myriads of the mother moths, for the num- 
ber of eggs laixi iu them was enormous. These spots were to the Army Worms sheltery 
shade, and food, but so crowded was each of these- larval eommunities that they soon 
ate tuBmselves out of house and home. Then came an immense dispersion. From 
every " King hill" went forth a hungry band into that grand foraging ground. The 
wheat, standing so close, had by its shade kept the undergrowth protected from the 
drought ; and now it sheltered theBe marauders from the sun. It was but a few 
days before that these foraging bands, by their spreading, had att met and made up a 
vast famished army, which, driven into straits, must now devour every comestible 
thing or starve. The observed occupancy, of the field was seven days ; that is^ tern, 
the time of the dispersion of the foraging ariny to the time when it left. It was quite 
common to hear it said that a certain field was eaten up in a day. But such people 

take no note of time." _^ - : - - ^ ^ 

Leucania, the parent of the Army Worm, ranks very respectably among the Lepi- 
doptera, She is one of the owlet moths, and her owlish capacity for natural selection 
impresses^ me^ profoundly. 

Katnre is fine in love: and where it's fine 

It sends some precions kiBtaace of itself - - 

After the thing it loves. : 

I find so much precision in insect wisdom, such a knowing method^ even in the 
propagation frenzy. And I think Leucania^s conduct is in point. True, there is no 
bird-like brooding over her trust. Let us get out of the laboratory and watch her 
where, not hampered by the inquisitorial restrictions of the breeding-cage, she has Na- 
ture's airy freedom, and _ 

The world is aU before them; whence to choo.s^ 

Their nesting place. _ : : : - : - ^:^ r /: ^ 

And this maternal moth shows such good mothering in her choice. The knowledge 
of this nicety of her selection of a nidus is of great economical value. Compare her 
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•testrictiou witli tlie flit fiug habit of lier qaeenly relative, the Hawk-Bioth— MaerostZ<]t 
gwM^uemaGuMar-^m:t of the great potato worm. Almost with a shuddor one remem- 
bers that terrible invasion of MonmOTith; when the j>otato-iields were mined as if by 
fire, and the wagon wheels reeked with green dripping goro as thoy entered our vil-. 
lages. This moth deposits her eggs on the nnderside of the potato leaf, but only one 
or two, or afr most a very few, on each plant ;^^ h^^ distribution is pretty uniform 
over the entire field. . , - - x 

Though it may seem above that the parent of the Army Worm has fair intelligence, 
we may not think so well of her larval offspring. That beautiful lawn of Hollywood, 
at Long Branch, was invaded by them. The emerald sward was swept as if burnt. 
When any of the worms came against a tree they went np it, passed over the crotch, 
then descended at the other side. Twelve or thirteen years ago a corner of our cojon- 
tey was visited by the Army Worm m large numbers. Having stripped one held they 
marched for the next, but were intercepted by a small, running stream. There is no 
*Hurn bacfc" to this singular worm. Oh came this great automatic army— no halt— 
until, crowded forward, a compacted mass was urged on to the water to serve a^a 
living pontoon, over which the army passed and took possession of the new foraging 
ground. This crossing of running water has been noticed by Mr. Eiley. _ ^ 

Monmouth is an old county, and the farms generally have been much reduced in 
size by frequent divisions. Grain and grass fields run from ten acres to forty, but the 
latter flgure is very high. As we have described, each field, from a few nesting spots, 
would originate an army. Some of these infested fields were miles apart, the inter- 
vening territory being exempt. I got returns of twenty of these armies in one town- 
sldp. There surely could not be lees than one kundred in the county. They seemed 
to have a penchant for the best farms. ^ 

LET us RECAPITULATE. 

1. We can localize the breeding places. The mother moth selects the thick and ; 
shady spots in the grain fields and meadows as the right places in which to lay her 
eggs, thus securing for the larvge shelter and tender food. 

£ An: army is made up of bands, each band having its o wn breeding spot, and these - 
spots are centers of disaemi nation. When these nesting spots are eaten ofi' the bands 
spread, traveling in the direction of food, thus uniting, when, so to speak, the clan 
relation is lost. They now form one huugry and marauding army, set in one course 
and impelled by one impulse. It is at this point of their career that they are gener- 
ally first noticed, and the averment is made, They have come all of a sudden 

3. A thin tillage is adverse to the worms. It makes the conditions of life harder for 
them, lessfihade, more heat, earlierripeningj and quicker, toughening of grass and graiu, 
and greater &eed6m 

WHAT SHOULD BE DONE. 

4. Till uniformly, and not too close. You may get less wheat, but you will get - 
better, and the worms will fare worse. . ^ . ■ : ; 

6. Try to find out where the caterpillar originates. Beginning early in May, watch 
the thick spots and the damp places in meadow and grain. This inspection is espe- 
cially called for if the winter has been mild and the spring is warm. As described by 
Riley, the eggs are very small and round when first laid, of a gliateniug white, but 

" becoming yellowish. They are laid in stringy groups containing from five to twenty 
eggs. They should be looked for in and near the axils of the leaves ; that is, in the 
spout-shaped parts of the blade, near the stem. ^ In this hollo:w of the leaf the eggs 
are glued, and sometimes the two edges of the leaf are so drawn together that the 
eggs look'like a white streak. . Should you find the eggs, if in quantity, it might not 
be practicable to attempt c<illecting them, but you have found a breeding spot, and 
it is now posslblej, and without injury to the grain or grass at this early stage, to ex- 
tinguish the worm with a weak solution of London purple or Paris green. If the 
spots are small they could be cut out with a sickle and fed to stock. If the eggs are 
hatched the crinkling sound made when feeding, which is in the early evening and 
just before the morning dawn , will to a good ear betray the presence of the larvae. 

Our Army Worm is iettwnm w^^^^ other caterpillars which are 

wrongly so called. The moth is 45^"^, or about If inches in expanse of wing, and 24^^", 

" or about J inch in length of body. The color is very plain, being a reddish-brown or 
cinnambh, with a double white spot or 

The insect is with us the whole year. In the pnpa state, in the ground or under 
stones and other bodies, they pass a large part of the year, including the winter, 
while many perfect moths hibernate under the shelter of some concealing object. In 
the spring the mother moth devotes herself to egg-laying, which done, a day or two 
siifficeW at most/when she dies of sheer exhanstio The appearance of the spotted 
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Leticama in largo armies, as a rule, can only oceux, after intervals of se Yeral years. 
Tlie weaf lrer conditiom wMdi caused their. ai>pearasce in New Jersey in 188§, in 
sueli amazing mlmfeGl% ^t■e^e very^^^^^ TM wintef Mcibeen so 

mild tK^at tiie^^m tooiagli Mbernation and in large Mimtrefs, A rani- 

less May, and nnusually v^'aTmJ bronght in,^ in eftfecfy a preraaturti sumnier. Early 
potataes foiled ; com liad to be rej^lanted: ryfr was m eai* in Apnl j^ w^^ began 
beading by tbe Igtli of May, and sneb was tbe beat tbat tlie fiUiog of tbe ears and 
tbe gettiiig ont of milk followed fast. Wbeat-enttlng began June IB, and at tbe 
end of tbe montb tbe batvest generally was oVerj nearly &ee weeks Earlier tban 
nsnal. Aad- not only was Leumnia mvj^meta sMmt^/^ i&B weatber eofiditioiis of 
tbat remarkable year, but tbe insect tribe generally. / : * V - . - 

; - : - ; NOTES. / - " 

1. Smoe tbe foregoing was written I bave seen abMract-^ of a paperon Xe«c^?iw 
tmipttneta, read by Prof. C. T. Riley at tbe Boston meeting of tbe A. A* S.j Ang^ 
1880. He says : In tbe latitude of Saint Lonis tbere are two, soiQetimes tbree, geuera- 
tion& in a year, and, perbaps, even fonr; and fajtner sontb a snccession of genera- 
tions, scarcely interrnpted during niild winters. Probably in New England tbere are 
two geiieTaMons, tbe second one being *usiially nnnottced,^ and existiiig tbrotigb tbe 
antnmn, winter, and early sj^ring montbs. 

"It is an establisbed fact tbat tbe species bibernates bptb as larva, and m iaoth, 
t?itt St roi^ ,cireum stantial e vidM^f# tbat it; also bibefria#Sv parti^alaSlj^ ndrth^ard, 
as ajjcbrysalis j bnt we have no evidence that it can bibernate ih tlte egg: 

^^Excesslve injury may result from natmal local increase, Or from moths flying in 
great Humbers from other localities, awl coneentrating in particular fteldSi - Dry sea- 
sons are favorable to the multiplication of the insect.^' 
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REMEDIES AND T S E I E A P P i, I G A T I O N . 

By H. G. HuBBAHiv Spiscial: A0ENT. ./ 



CHARAGTERIZATION OF THE SPECIES. 

la devising" practicalble remedies for Scale iiiseGts, the &&t factor of im- 
portance is seen to be that there are seyeral kinds of these insects which 
yieSd to ti^atment^ior i?ery difl§^©nt degrees. TO^hont eriteithg upon 
the subject of classification, which has alrea% been fally tfeatecl in re- 
ports ol^the Depaptment of Agficulture^ we may^, for the purposes of the 
present article, divide those that infest trees of the orange family into 
two groups—the naked Ooccidte (I^M^tnet?), and those which are pro- 
tected a homy scale {Maspinw). The ^rmer give comparatively 
little trouble) their colonies rarely increase sutticiently to endang^ the 
life of a tree^ and are invariably checked—often esterminated—oy their 
parasites. Moreover^ their unprotected bodies are vulnerable and ex- 
posed to the action of strong lye or soai? solntlons and other in- 
seeticides. 

The Sc^le-armored jyiasphue nve miich inore destractive in their rav- 
ages, and their astonishing powers of i^prodncMon freqiitotly e^^ 
them to outstrip their natural enemies. Owing to their protective cov- 
ering they ^re but Little afected by most of the washes and insecticides^ 
in general use. Of thi^ group tteee S|3teeies are known to to 
uni%^ersalLy distributed in oratige groves thTdughout Soutlieastern 
Florida. 

MyiM<M^M GhverU ^at^ard), the coinmon "liong Seale,^' of ^ Oyster- 
shell Scale/ is famiiiar to orange-growers as a dark-brownj or yellowish 
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; pM'tielej t^ery do twigs and braiiclies, 

appearii} g finally upon the leavesy aud^^ m^^ rarely, upon tlie main trunk 

of the tree.: 

ilf ci^ri t^oltf^ (Faclard) , to wliicli the n ame ^ ^ P urple Scale ^ m ay 
he given^ is somewhat larger; than the preceding, which it resembles: 
ill general ibrm^ and with which it is It is, how- 

ever^ usually dark-purple in color, indm scales varying ^o Md- 
hrown. Like the Long Scale it is found iipon the twigs and brancliesy 
and it is apt to infest the lemon, citron, and those varieties of orange 
which have large oil cells (TangieriM^ 

Farlafofia Fergamd^^^ thin soale^ nearly circular 

^ in butline. In color it so closely xesembles the bark that it very often 
escapes notice. In fact, many persons whose groves are suffering from 
the atta^aks of this scale are unaware of its presence. It infests by pref- 
erence the trunk and larger branches, and to these it generally confines 
itself until every portion of their surface is thickly coated and the young 
bark-lice can no longer find places to plant themselves- It is also fre- 
quently seen upon the fruit. The young often form their scales under- 
neath or over the mother, and are found piled upon one another^ in a 
manner never seen in the other scales. From their resemblance to a 
coating of fine chafi^ or bran, upon the trunk of the tree, I have called 
this the Ghafi' Seale.'^ These three scales are so universally distribu- 
ted that it is safe to say no bearihg or^ exists in Southern and 
Mid& Mori^ be found. ; 

The Long Scale (M GloverM^ the most destructive, while it is the 
most readily destroyed. The Piii^le Scale (If. ci#*co7tij is in my expe^ 
rience rarer, although not less injunous than the Long Scale, to the 
trees which it infests. It is somewhat more difficult to kill than "th€i 
latter, - The Chaff Scale (P. Fergandii) is hardly less common than the 
Long Scale and is very frequentty a^ssociated with it. Of the three it 
is clecidedly the most difficult to exterminate, owing, Id part at least, to 
its habit of piling or lapping one over the other. Except upon very 
young trees it seldom does permanent injury, is much less to be 
feared than the other two species. Its thinner scale renders it liable to 
the attacks of enemies to a much greater extent than the Mytilaspis 
Scales, and they often cause its complete disappearance from a tree. 

The life-history of these Scale insects has been so recently set forth 
by Professor Gomstdck (Department of Agricu^ that 
a full recapitulation of the sufc^^ unnecessary. In treating of 

remedies three periods in the development of the insect require to be 
noticed* 

The PERIOD OF Mi0Ei.TiON, during which the newly-hatched larvae 
are possessed of legs, ajid wander over the tree, lasts but a few hours, 
or at most one or two days^ after which #ie young coccids fix themselves 
upon the bark and begin to suck the juices of th^^ 

The^EBiOi) loses its legsf un- 

dergoes several molts, and excretes a scale, varies in duration according 
to tiie season of the year, feomone to t^o mouths, and is lengthened by 
codL, and shortened by warm^ W^ 

: The PERIOD OS' iNOtJB;ATi0is:,:X^ which the eggs are deposited 
and hatched under the iully-formed scal^^^^ greatly in duration, 

depending ui^on the season and temperature. In February, with u n- 
interrupted warm weather, the females of the Long Scale (M* Glomrii^ 
continue to deposit their eggs du^iH^^ sixte^^^ eighteen days. Ttie 
eggs Jiatch in summer in a vveek or ten days. In winter the time is 
extended indefinLtely by cold^ which is, however, never of sufficiently 
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loug coatiiiuauce to cause an entire suspension of tlie process. Tlie 
young, after hatcMng, remain many days under the if the 

weather is unfavorable. 

Up to the time of the first molt the bark-lice ^^re easily destroyed 
by insecticides of moderate strength^ but during the i-emainder of their 
existence they are protected by the scale, a horny covering, excreted 
by the insectj and entirely covering its body above. The under layer, 
or ventral scale, is somewhat thinner, and, although perhajis a separate 
piece, is firmly united to the upper scale at the edges, so that the latter 
appears to be turned under at the sides , Ijl M^iilm^ns the ventral 
scale forms flanges along the sides, which do not guite meet along the 
center line, but in Parlatoria it forms an unbroten shield^ which entirely V 
separates the body of the insect from contact wdtb the bark. This 
more perfect protection from below renders the Chalf Scale more dijfia 
cult to destroy by means of external applications. The scale is perma- 
nently fastened upon the tree, and so closely molded to its surface 
that the pores of the bark, or the stomata of the leaf, are seen plainly 
stamped upon it when removed. 

As the scale, like the shell of the snailj is formed by successive addi- 
tions, and keeps pace in its growth with that of the body of the insect 
within, its vuliierable point is the growing end, and there are limes 
during its formation when the posterior extremity of the insect projects 
slightly beyond it and becomes exx)osed to the action of penetrating 
liquids. This is particularly the case at the critical periods when the 
coccid sheds its skin. But when the scale is fully comT)leted and tightly 
sealed at all points, no insect is more difficult to reach and to destroy. 

The substance of which the upper scale is composed is impervious to 
most liquids, and is not soluble in acid or alkaline solutions strong 
enough to injure the plant. It resists th^ action of oils and of bisulphide 
of carbon, an almost universal solvent. Many ihseetidides are therefore 
inoperative, and all insoluble substanc^es, such as srdphmy&c, are clearly 
useless, as they do not reach the eggs or matiire insects. The thinner 
ventral scale is not impervious to the more volatile oils or to alcoholic 
solutions, some of which reach and kill the insect by penetration through 
thebark. 

From the foregoing outline of their structure and history it will be 
seen that for a brief period only in their development these insects are 
easily assailable. During the period of migration the tender young may 
be destroyed by solutions of whale oil soaj), lye, &c., sprayed over the 
trees 5 and were the eggs hatched simultaneously and the broods clearly 
defined, as with many other insects, their extermination would be a 
matter of no difaculty. This is, however, not the caser the open win- 
ters in Florida permit continuous breeding throughout the year, and at 
all seasons scales in every stage of develdpmeiit are found upon the 
trees. There are, however, times when the number of migrating young 
reaehes a maximum, and the application of remedies then proves par- 
ticularly effective. , 

Three such periods occur: the first in spring, usually in March/but 
sometimes extending' into April; the seeond in June or July | the third 
in Beptember or October. During the winter months, if the season is 
a mild one, there is a fourth very irregular brood beginning in January 
and continuing through this and the following month. The spring l>roo€l 
that follows is greatly confused. In cold and rainy winters, like that of 
18S0-'81, the hatching process is retarded, and the appearance of the 
larvre on the return of warm weather is more nearly siniultaneous than 
in ordinary seasons: 
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The eggs of eoccids, as is tHe caseMt^ all iiisectSj have much greater 
vitality than tbe^ m^^ Many siibstanc whioh destroy 

the living insects have no effect iipon their eggs. The periods in which 
^e majority of the scales are filled with eggs those in 

which the application of remedies is likely to prove least effective, and 
it becomes important to know the seasons at which these maxima occur. 
They immediately precede the appearance in numbers of the migrating 
larvsej and may be stated to include generally the months of February^ 
May/and Augustj and the winter months from January. 

The above data concern more particularly the common Long Scale 
[M, Oloverii): The broods of Ghaff Scale (P. PergandU) have not been 
as carefixUy studied at all seasons, and may be found to have somewha t 
different periods. During the past winter {1881-'82) I have found this 
scale to be about two weeks in advance of the Long Scale, The Purple 
Scale has not been c^^^ but seems to 

have the same brood periods as Long Scale; 

OP ikEMiE^ ^OT^ PARASITES. 

Numerous enemies pmy upon bark4ice in all their stages, and always 
greatly reduce their numbers. Besides occasional enemies, such as the 
sucking bugs, and other predatory insects, which are general feeders, 
there are others which live almost or quite exclusively upon the GoccidsB. 
Some of these confine their attacks to particular kinds of Scale insects. 
Several very common beetles of the family GoecinelUdce^ the ^4ady bugs^' 
are useful destroyers of bark-lice. One of the smallest of this family, 
Hy^peraspidiiis coeeidivorm^ is found to colonize upon the trunks of orange 
trees, thickly infested with Chaff' Scale, and entirely free them of the 
pest. The young of a iace-wing fly {Chrysopa) feed^ upon the bark-lice 
in all stages, and frequently msS scales torn from the bark, 

and ofen still containing Irving occupants. The orange basket- worm 
(FsyoJie confederata GPi & Eob.) has the same habit, and the caterpillars 
of at least two moths are bark-louse eaters. One of these (an unknown 
Tineid) inhabits silken galleries, which it covers with half-eaten frag-; 
mehts of scales, and perforins such efficient service that every scale in 
its path is removed from the bark and suspended in the investing web. 

The most important external enemies of the Scale insect are certain 
mites, which are omnipresent iipon trees infested with Scale, and which 
feed upon" the eggs and young lice. They breed rapidly and lurk in 
great niimbex^ imder old deserted scales, where their eggs are extremely 
well protected from the actioii of insectiades. For this reason, when an 
effective application has been made by spraying infested trees, the 
trunks shoBtld not be scraped for some time aft^ but the dead scales 
should be aUo wed to rem to I for several weeks, in order 

that the mites which they harbor may be given time to complete the 
work of the remedy used. In this they may be confidently relied upon 
as powerful auxiliaries. When large numbers of the scales have been 
killed by spraying with oils, <S;c., the mites are often observed to in- 
crease suddenly, as they are much less affected by the application than 
the Scale insects themselves. It seems probable that they teed upon 
the dead and dying coceids as well as iipon the living, and the loosen- 
ing of the scales and abundance of food at such times stimulates them 
to rapid increase. They soon swar^^ as completely to 

exterminate the remnant of the coceids left alive by the wash. 

Of all its enemies, the most efficient destroyers of the Scale Insect are 
its hymenopterous parasites. These are minute four-winged^fi^^^^ 
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bore tliiwgli the scale and deposit witbin a single egg. The little grub 
hataMng fi-em this egg feeds upon and destroyB the occupant of the ^cale 
and cQmpletes its own transformations in i ts place. ^^^^^^^^ 
the parasite emerges through a rouncl hole eaten in the shell, ieaving 
behind an empty domicile to serve as a shelter for the mites. 

The uumeroits species of these paras 
fined in each case to a single species X)f bark4oiise have distinct nfeth- 
ods of attack troin which they do not vary. Thus the Long and the 
Pui^^le Scales are parasitized at about the time of impregnation of the 
females, or when they are not more than one-half their adult size and 
the young h;^^aienopteroH is developed entirely within the body of the 
Goccid, The skin of the latter hardens when life is extinct and doubly 
protects the parasite during the latter part of its larval and in its pupa 
stage. The parasite of the Chaff Scale mak alater stage, 

often when the scale is full of eggs and its torva does not enter t^ 
body of the eoecid, but feeds iipon it aiid the eggs indiscriminately, oc- 
casionally devouring the eggs alone and leaving the mother coccid un- 
touched. Its pupa is formed naked within the scale and has only such 
protection as this affords the coccid and its eggs.^ In individual num- 
bers thesehymenopterous parasites abound to such an extent that rarely 
less than 25 per cent, and often more than 75 per cent, of the Scales are 
attacked by them, and the work of destruction aecomplished throiigh 
their agency alone equals if it does not excol that of all other enemies 
combined. Doubtless without their aid the culture of the orange and 
related tiees would, in Florida at least, become impracticable, 
, Ordinarily the" various checks ujoon their increase are sufficient to pre- 
vent the spreading of barkdicc to an injurious estentj hut at times they 
increase so rapidly that they entirely outstrip their enemies, and all 
parts of the plant become thickly coated with scales. The growth of the 
tree is then checked, the infested twigs and branches die, and often 
the entire upper portion of thetree is lost. The roots and trunk, ho w^ 
ever, survive, and the tree endeavors to repair the injury by throwing 
out shoots from below. When a tree reaches this impoverished condi- 
tion, matters usually begin to mend. The bark-lice upon the dead or 
dying branches perish by starvation, the parasites reassert their sway, 
and slowly the tree regains its health and vigor^ but s^^ its pris- 
tinei3eauty. : ; _ ^ ^ ^ 

The causes which excite such sudden outbursts of the pest are not 
clearly known, but it may be conjectured that peculiar couiffiioBs of the 
sap are especially ftivorable to the development of Scale insetits, and, 
perhaps, affect the reproductive ftmction, stimulating thB females to 
greater produetiveD ess. Experknents iipon tins point ^ h 
conclusive, but observations show that individual females vary consider- 
ably in the number of eggs deposited, and that they attain their maxi- 
mum size and productivjsness when ill the fnll tide lof increase upon in- 
fested trees. There is a wide-spread and apparen^^^ 
opinion that vigorous axe in little danger from attacks^ but if from 
any cause a tree becomes enfeebled, its investment is only a question of 
time. Many persons refuse to apply inseetiGides. relpng upon their 
ability to keep their trees vigorous, or to restore them when out of con- 
dition by the liberal use of fertilizers. It cannot be denied that this 
course of treatment is very often successful, but over-stimulation by means 
of iertilizers is apt to defeat its olyectj, and ^uimarous^^^f^ 
known causes ujight be recorded. ; ' 

The utter inadequacy of nearly all the^washeS hitherto used has led 
many fruit-growers to despair of obtaining permanent benefit from the 
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application of remedieSj^ a^^ practice has been to cut back 

badly-infested trees/ leaving Qnly tlie main trunkSj or in tlie ease of well- 
grown treefc^, a portion of the main branches, and to scrub thoroughly 
ewy part of these with solutions of soap or lye, iising a stiff brushj 
and as far possible removing every ^cale. This, however^ involves 
great care and considerable labor, and the complete extermination of 
the pest is rarely accomplished in this way. The loss of branches is 
iiideed ^epiaced with extraordinary rapidity, but the Scale insects re- 
api^ear as if by magic, and in one or two years become as bad as before. 

The opinif)n is often expressed that the tree will throw off the scales,'^ 
or that they will ^Misappear in time at the ends of the branches/' The 
fects upon which this beUef is^f^^ simply that the young lice, 

when the branches become crowded, wander off and on to new growth 5 
their Goui'Se is, therefore, naturally np ward and outward. When the ad- 
vancing army reaches the ultimate branches, the insects crowd uponthe 
smaller twigs and leaves, killing them rapidly and involving themselves 
ih the common destruction. The tide of scales is then checked, while 
the enemies thrive and multiply, feeding upon the dead and starving 
eoccids, There then occurs one of thosci radden oscillations of the bal- 
ance whieh^^ are familiars to entomologists; the unseen enemies in- 
crease and the scales visibly diminish. The tree meantim.e has rest 
and time to recover its vigor, and the trouble for the time being is over. 
It is, however, a mistake to suppose that all the scales are disx)osed of, 
or that this is the invariable termination of the pest. There are not un-: 
frequently iuundations of the destroyer which involve entire orohards in 
their resistless course, and remain for years, blasting successive crops 
of fruit and permanently destroying the symmetry of the trees. 

Very young ora^nge trees seldom exhibit these phenomena of the dis- 
appearance of scale with little injury to the trees. Their tops being 
small, and the branches few aaixi short, they are usually entirely oyerrun 
in a single season, and, if not attended to, sustain irreparable injury, re- 
sulting, : in the case of budded tr^^^ in the destruction of the budded, 
Ijortioiiv ^or obvious reasons in yo groves of budded tEees the 
cutting-back process is not often resorte^^^ to, and the only alternative has 
been to go over the trees with a brush or swab, using cleansing soap or 
lye solutions, and removing by hand as far as possible all the scales/ lu 
this way young trees may be for a time relieved, but while the enemies 
and parasites are nearly esiterminated a sufficient number of scales^ to 
res^ck the plant inevitably escape detection. The bark is at the same 
time cleared of obstructions to their si>read, and the operation has to be 
ropeated at intervals of three or four months. By this laborious and ex- 
pensive process /mapy groves are brought through the critical period 
of adolescence and reach the bearing age, but the seeds of mischief rev 
main a constant menace foiv the future. 

In the preceding pages I have endeavored to show, from a brief ex- 
amination of their his toiy and sto^ that Scale insects become less 
vuluerable as they grow older f tha^ the earlier portion of their 

existence, which I have termed the naigratory age, they are easily as- 
sailable, and although this age is of short duration, and not strictly lim- 
ited to any season of the year, the months of March, June, and Septem- 
ber, which mark the appearance of successive broods, are those in which 
the application of remedies gives the greatest advantage. Various meth- 
ods of treatment have been reviewed and their advantages and disad- 
vant^^ges^ discussed. Finally, the work of enemies and 'parasites has 
been indicated sufficiently at least to shew their impor&nce and the 
danger of interfering with their operations by means of half remedres. 
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/ REMEDIES^ 

lirrem^ tlie action of iuseetioM and fo giw tlie re- 

sults of experiments made during tKe past season, 18Sl-'82j under the 
direction of Professor Biley, the Entomologist of the Department of Ag- 
riculture. V 

From what has been said of the nature and structure of the horny 
covering that protects the three Biaspinous scales, with which we are 
chiefiy coiGerned, it will be seen tha^ appUcation of soM suhstances 
not likely to i^rove practicable, and that for cheap and eSeetiTe remedies 
we must look to penetrating liquids. The cost of alcohol renders its ex- 
tensive use as a solvent impraeticable. The volatile oils are as a rule 
powerful insecticides^ but as they reaeh the insect from beneath by pen- 
etrating the bark of the tree, and are all to a greater or less degfee in- 
jurious to vegetation, their use undiluted can in no case be recommended. 
Some of the light oils, e. naphtha, turpentine, &c., are eitremely haz- 
ardous remedies, and experiments with them are known to have resulted 
ill the destruction of the orange tifees upon which they w^^ 

Eeroseke.— -The value of this substance as an insecticide is too well 
known to need further testimony here. Qf all the light oils which I 
have tried, or of which I have any knowledge, it is the least injurious 
to plants of the Citrus family. Eeflneil kerosene, separated fi^om the 
deadly naphtha oils, has frequently been used undiluted, without injury. 

Crude petroleum is said to destroy the bark, and even the rehned oil, 
if applied in the hot sunshine, completely defoliates the tree. Applied 
in the shade, at sunset, or in cloudy weather I have never known any 
serious injury to result from its moderate use. The tree invariably loses 
the old and devitalized leaves, but young and vigorous growth, espe- 
cially tender sprouts and budding leaves, are entirely unharmed by it. 
Nevertheless, so many cases of loss are reported that its usej undiluted, 
must be cousidered dangerous. In very fine spray, and with proper 
precautions^ pure kerosene can probably be used with impunity , but all 
attempts to apply it in small quantities with other liquids, by dashing 
them together, should be discouraged as dahger:ous, or at best unsatls- 
iactory, since it is inipossible in this way to insure an even distribution 
of the oil to all parts of the plant. 

There is, however, a safe and ready method of dilutin^^ kerosene and 
similar oils, and rendering them i^iscible with water. This method, as 
has been indioated by Prof C. T, Riley (Scientific American of October 
16, 1880), is to emulsify the oil with milk. 

The want of success which has attended former experim^ents with 
emulsions of kerosene and milk {see Deiiartment Eeport, 1880, page 288) 
is due solely to failure in properly Gombining the ingrediehts, and the 
consequent use of an imperfect or unstable ^emulsion. The process of 
forming a perfectly stable einulsion of kerosene and milk is comparable 
to that of ordinary butter makin g, and is^^^ a^^ The oil and milk 

in any desired proportions are poured together and very violently 
dashed or churned for a period of time, varying with the temperature, 
from fifteen to forty-five minutes. The churning, however, requires to be 
much more violeni} than can be effected with an ordinary butter-chnrn. 

The Aquapult force pump, which is also the most efiective instrument 
I have seen for sprayirtg orange trees, may be satisfactorily used te^t^ 
purpose where moderate quaotities only are required. The jmrnp should 
be inserted in a pail or tub containing the iiquids^ which are then forced 
into union by continuous pumping back; iiito tlie same receptacle through 
the flexible hose and spray-nozzle. After passing once or twim through 
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this piijiiip the liguids unite and form a creamy emuLsion, in wMch finely 
di^dded particles of oil can plainly be detected. This is as far as the 
process can be carried by stirring or by dashing in an ordinary chumi the 
l]fr(>duct at this point will not bear diluting with water and sex>arates or 
rises at once to the surface. On continued churning through the pump 
the Uquid finally Gurdles and su^^^ to form a whit^ and 

glistening butter, perfectly homogeneous in textm-e, and staW^^^^^ 

The whole amount of both ingredients solidify together, and there is 
no whey or other residue; if, however, the quantity of the mixture is 
greater than can be kept in constant agitationy a portion of the oil is apt 
to separate at the moment of emulsification and ivill require the addi- 
tion of a few ounces of milk and further churning for its reduction. 

This kerosene butter mixes readily in water, care being taken to thin 
it first with a small quantity of the liquid. Thetime required to bring 
the butter^ varies with the temperature. At 60^ F. it is half to three 
quarters of an hour; at 75^, fifteen minutes, and the process may be still 
turtjier facilitated by heating the milk up to, but not past, the boiling 
paint. Ei&er fresh or sour milk may b^ used, and the latter is even 
preferable. 

The presence of kerosene does not prevent or hinder the fermentation 
of the milk; on standing a day or two the milk curdles, and although 
there is no separation of the oil the emulsion thickens and hardens and 
requires to be stirred, but not churned, until itregaius its former smooth- 
,ness. ---^ : "-■V:': ~ ' \ " . - ^ . 

If sour milk is used no further fermentation takes placcj and if not 
(^posed to the air the kerosene butter can be kept unchanged for any 
length of time. Exposure to the air not only permits the evaporation of 
the oil but also of the water necessary to hold the oil in emulsion ; the 
kerosene slowly separates as the emulsion dries up and hardens. 

Kerosene emulsions may be made of almost any strength ; the quan- 
tity of milk required to hold the oil does not exceed one-tenth. But 
emtdsions containing oyer 80^^ oil have too light a specific 

gravity and are not readily held in suspension in water. On the other 
hand, in the process of emulsification, kerosene loses a portion of its 
value as an insecticide, and emulsions containing less than 30 per cent, 
of the oil| although they do not at all, or only very slowly, rise to the 
surface when diluted with considerable quantities of water, are never- 
theless too much weakened for effective use against Scale insects. 

The killing power of a diluted emulsion depends less upon the amount 
of emulsion used in the solution than upon the percentage of oil con- 
tained in the emulsion. To increase the efficiency of an application we 
should rather add to the percentage of oil in the emulsion than increase 
the gross amount of emulsion iised^^ application, the amount 

of the diluent remaining in each case the same. As the result of numer- 
ous experiments I would recommend an emulsion consisting of refined 
kerosene 2 parts; fresh, or preferably sour, cow's milk, 1 part (percent- 
age of oil, 06|). Where cow's niilk is not easily obtained, as in many 
parte of this State, it may be replaced by an equivalent of condensed 
milk (Eagle brand) diluted with water in the proportion 1 to 2. As the 
cans of condensed mUk usually sold in the stores contain exactly 12 
fluid ounces (three-qiiarters pint), the^^ receipt will be found a 

convenient one : 
Kerosene . ...... • . * . 

Condensed milk... . . 

Water 4 - • 



» puii;, ine ioxiowmg rcceipi vviji luumi a 
.•v...,vi.l gallon= pints =64 per cent. 

=3* « } =36 per cent. 
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Mix tlujrouf My tiie condensed laflk^^d w^ before addipg tha Gii| 
churn witk tlie Aquapult pump natil the :w!idlfi solidifles and forms an 
ivor j-wkitej glistening butter as thick as ordinary butter at a tempera- 
ture of 75^ F. If the temperature of the air below TO^j warm the 
diluted milfe to blood heat bete 

In -applications tor Scale inlets the kerosene butter should be di- 
luted with water from 12 to 16 tiims, or 1 pint of butter to 1| gallons 
(for Chaff Scale) | 1 pint of butt^ ta 2^11ons (for Long Scale), The 
diluted wash resembles fresli milk, said if allowed to stand, in two or 
three hours the emulsion riseSyas a oreafBij to the surface. The butter 
should therefore be diluted only aai^dea for imme 
mixture should be stirred from time to time. 

A wash prepared in aecordaae© with tiie above directions will kill 
with certainty all the ©occids and their eggs under seaies with which it 
can be brought into direct contact. No preparation known t<> me wil], 
however^ remove the scales themselYes from the tree, or in any way 
reveal to tlie unassisted eye the condition of the insects within. This 
can be ascertained only by microscopic examination of detached scales. 
Time alone, and the condition of the ti'ee itself, will indicate the result 
of an application. Kerosene, it is truCj loosens the scales from the bark, 
so that for a time they are readily brushed off^ but they afterwards be- 
come more firmly adherent, and are very gradually removed by the 
action of the weather. 

Upon trees thickly infested a large proportion of the scales are so 
completely covered up by the overlapping of other scales, or the web- 
bing together of leaves by spiders and other insects, that the wash can- 
not be brought into direct contact with them, and they are only reached, 
if at all, by the penetrating action of the oil. This takes place gradu- 
ally, and the number of bark4ice killed increases for some time after 
an application^ reaching the maximum in the case of kerosene about 
the fifth day. In Long Scale the oil penetrates the outer end, killing 
first the eggs at the broad and thin outer end, but its action is gratlu* 
ally exhausted and several pairs of eggs in the middle of the scale are 
often left alive. It is, therefore, impossible^ in a single application^ to 
destroy every scale upon an orange tme. Thi3 can, however, be accoiur 
plished by making two or three applications at intervals of four or five 
weeks. The mother insects being nearly or quite all killed Ir^ the first 
treatment, and the surviving eggs having in the interval all hatched, 
a second application^ if thorough, wi^^^ 

The great difflculty experienced in reaching every part of the tree 
renders it absolutely necessary that my liquid used should be applied 
in fine spray and with considerable force. An ordinary garden syringe 
does not acompUsh this and can never be used satisfactorily against 
Scale insects. 

The most e^oMve instrument known^ to me is the Aquapult force 
pump. This throws a constant stream of moderately fine spray with 
such force that the fluid is driven into close contact with the bark, and 
on striking the leaves and branches is dashed into fine mist which 
envelops the tree and wets eve^ leaf. The tree should always be 
sprayed from each of four sides, and rather more liquid should be used 
than seems necessary to drench every portion. 

Although I have thonght it advisable to recommend several applica- 
tions, a single very thorough sprapng with a good force pump will, in 
mostinstances, prove entirely efifectual in clearing the tr^, since, if only 
an occasional egg or coccid escapes, tbe great army of parasites and 
enemies will be almost sure to complete the work. 
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jLg has been already said, diluted kerosene does no injtiry to young 
growtli or to tlie bark of the orange trees. It however eauses the 
older leaves to drop, and where the tree is badly infeste with scale or 
otherwise out of condition the defoliation is sometimes complete, espe" 
cially if the wash is applied in the sunr^^ T^^^ of moribund branches 

and twigs is also hastened. Beyond this the injury ^ if such it be cdn- 
sideredj is imperGeptible, and dormant trees are invariably stimulated 
to push out new growth in two or three weeks after treatment. 

Even in midwinter, if the weather is miidj sprouts will show them- 
selves, and this is perhax)s the only objection to its use at this season, 
for it is clearly not desirable to start the buds at a time when there is 
danger of frost. During the past winter (1881-'82) I have experimented 
with maiiy young trees, using em^^^^ containing from 40 to 80 per 
cent, of kerosene, and in no case has any real injury resulted, although 
§0211^ trees in very baid condition hare lost a portion of their twigs and 
smaller branches that had been long infested with scale and were in a 
dying condition. In the spring, when the trees are in full growth and 
covered with tender sprouts, they may be sprayed with the diluted 
emulsion recommended above, without danger of checking their growth. 

In Table 1 are given the results of seventeen experiments with kero- 
sene in milk emulsions of varying strength. When the percentage of 
coccids kiUed is given this was obtained by cutting twigs, leavesj and 
portions of infested bark from all parts of the tree, and examining mi- 
croscopically ill the laboratory large numbers of the scales upon them, 
Under the head coccids are included all those which have 

well-formed scales but have not begun to lay eggs. The youngest 
bark-lice, or those which have not yet molted, were almost invariably 
killed and are not included in the enumeration. 

The percentage of young coccidskiUed is given separately, including 
under this head all ages between the formation of the permanent scale 
and the appearance of eggs, b larvaa before the first molt ; the 
latter were in nearly every case aU^^ H^ Of scales which contained 
eggs three classes were examined, and the percentage of each obtained : 
(1) Scales in which a portion only of the eggs were destroyed ; (2) 
Scales in which all the eggs were killed j (3) Scales in which no eggs 
were killed. 

Pui^Je Scales (i^^ not abundant but appear 

to be somewkat less readily destroyed than Long Scale. All the ex- 
periments were made upon young orange trees from three to six years 
old. An Aquapult pump of medium size was used, and in each case 
the trees were sprayed from the ground and on four sides. Where the 
trees were more than eight or ten feet in height, the upper branches 
did not receive the spray with suf&eient force and show in some eases 
a smaller percentage of bark-lice destroyed than the lower portions of 
the same tree. For full-grown trees a larger pump is needed and the 
apparatus should be placed in a cart or otherwise raised above the 
ground when used. 

The emulsions used were made as fpUows: 

"No. 2. Kerosene, 1 pint j sour cow's milk, 2 fluid ounces, dashed with 
a ladle; 2 drachms of powdered chalk was first added to the ipilk, and 

2 ounces water during the stirring. 

An imperfect emulsion not readily suspended in water. 

I^To. 3. Kerosene, 1 quart; soM^ parts; watei^ 

5 mrts, 12 fluid ounces. 

y jEmulsion made by spraying through the Aquapult pump and back 
into the paE. Stable; and readily suspended in water. 
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Ko. 9. Kerosenej 1 qnart; condensed jjiilk, 12 fluid ounces, diluted 
with water, 36 oiinces ; emulsilied with the A^qnapM^^ 

No. 10. Kerosene, 2^ ounces ; condensed milk, 4.SfluM ounces ^ 

water, 14.4 ounces ; emulsified with punip/^^^^ ^ ^ ^ ^ 

Fo. 11. Kerosene, 2 quarts j cond<^ed milk, 12 fluid ounces (1 can ) j 
water, 20 ounces y with pump. 

No, 13. Kerosene, 2 quarts, 4 fluid ounces } condensed milk, 12 fluid 
ounces ; water, 24 ounces; with ^ump. 

WHAiE-oiL SOiLP.— This has long been considered one of the best 
insecticides known, and is extensively used as a remedy for bark-lice. 
Experiments show that very strong solutions kill the coccids but have 
little or no effect upon their eggs. Solutions of one pound of the 
soap to three gallons of water failed to kill the adult bark-lice or their 
eggs, and did not destroy all the young. The strongest solution used, 
one peinid of the soap to one galtpn of water, killed. aU the coccids and 
few or none of the eggs. 

This solution solidifies on cooling, and must, therefore, be applied hot. 
The effect upon the trees is about equal to that of effective kerosene 
emulsions ; badly infested trees are somewhat defoliated, but new growth 
and vigorous trees are not apprecibly affected.. As the eggs are not killed, 
several applications at interv^als of four to - six weeks will be required 
to clear a tree of scale. 

Whale-oil soap is sold in Eastern Florida at 10 to 12 cents per pound. 
The cost of an effective wa«h is therefore much greater than emulsions 
of kemsene/ For s^^ and cleansing the trunks of orahge trees 
this soap may be recommended. A solution of 1 pound to 4 gallons 
will probably be sufficiently strong for this pur^ 

lit Table 2 are given the residte 
riil soap Applied in fine spray to all parts of the trees by means of the 
Aquapuit pump. The solutions were all applied hot, being; eith^ solid 
when, cool or too thick for spraying through the pump. 

Oil of ceeosote.— The crude oH, dissolved in strong alkalies or solu- 
tions of soap, forms a very effective remedy for Scale insect. It may 
also be emulsified with milk in the same manner as kerosene. " The 
imdiluted oil is, howeyer, exceedingly iujmi^ 

destroys the bark of orange and other trees. It is, in fact, a more 
dangerous substance than kerosene, and requires to be used with g^eat 
caution. Solutions, emulsions, and soaps containing it should be very 
carefally mixed, in order that no globules/of fi:-^e oil may be allowed to 
come in contact with the bark jQrff the^ tree, - 

Its action upon the Scale insect is even more powerful than kerosene, 
but it does not destroy as large a percentage of the eggs. The 
effect upon the coccids is not immediate, as in the case of other in- 
seeticides, and for three or four days after an application very few of 
the insects die. At the end of a week, however, the bark-lice are ^^^^ 
to be affected and oontiuue to perish in increasing numbers for a week 
longer. Even after the lapse of three weeks the destructive action of 
the oil is stiU appreeiable. These facts lead me to suspect that the 
insects are killed, in part at least, by the poisoning of the sap upon 
which they feed. 

The visible effect upon the plant appears to confirm this view. Leaves 
upon infested trees begin to drop after four or five days, and the d^olia- 
tiori reaches a maximum durtug the second week. As is the case with 
kerosene, the effect npon ^e tree depends upon its condition at the 
time of application ; but creosote is more severe in its action, and fliare 
is greater loss of leaves and infested branches. With care, however^ 
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an applicatioii of creosote maj be made sufficiently strong to exterminato 
the scale without serious injury to the plant, and^ as new or vigorous 
gro wth is very slightly aff^ 

The following solution of crude oil of creosGte will be found nearly 
if not quite as effective as a 64 per c6ht. fcerosine emulsion, and may be 
applied without danger to orange trees. Dilute the creosote with twice 
its volume of soap solution (2 oundes common soap to 1 pint hot water). 
Mis thoroughly until all the oili^ dissolved. Add, before using, to one 
part of the above solution nine parts wat^, and apply in as fine spray 
as possible. 

Thermost effective method of using creosote is to saj^onify it with heavy 
oils and potash. In this way I have succeededin obtaining a soKd soap 
containing about 12 per cent., by volume, of the oil. The process of 
mating the soap is, however, exceedingly tedious and difficult, and un- 
less proper appliances be used the resulting product is imperfect and 
even dangerous to use, as it contains a large amount of free creosote. 
Manufacturers of carbolic soap could undoubtedly supply a better Article 
and» at a less cost than the consume 

In Table 3 are given results of experiments with oil of creosote in 
solution and combined with other substances. 

In experiment STo. 27^ 9 fluid ounces of creosote was applied to a 
single tree about five years old. ^^^^^ T^ which was badly infested 

with tiong Scale, and had many branches dead or dying, was severely 
defoliated, and lost some moribund branches, but recovered in six wSeks 
and pushed out new growth in midwinter. 

In experiment ^o. 30 a pint measure of crumbled creosote soap was 
applied. The actual amount of creosote contained in this so§p did not 
exceed 2 fluid ounces. The extermination of Long Scale was complete. 
The tree^ which was very badly infested and in poor condition, was 
almost completely defoMated and lost half its i3ranches, but recovered 
very rapidly and pushed out new leavea within thirty days. ( January 

In experiment lifo. 21 the other substances added to the creosote so- 
lution increased the injury to the foliage of the tree and it was very 
severely chcKJked, but entirely recovered and was stimulated to vigor- 
;ous growth at a time when all surrounding trees were dormant. 

In the temaining experiments, 13^ 14, 15, and 12, the quantity of creo- 
sote used was not sufficient to kiU^W Scale insects. The effect upon 
Jtihe/trees was also very slight. 

Although from the greater danger which attends its use and its less 
effective action upon the eggs, creosote cannot be preferred to kerosene 
as a remedy for scale, orange growers wiU be glad to find in it a specific 
against cerlBin destructive bark fungi whieh are 6ften mistaken for 
scale and are very frequently associated it. One of these fungi 
is very widely distributed in Eastern Fli^rida, and in some groves affects 
the health and endangers the life of every tree. It appears upon the 
trunk and branches as little, hard excrescences, of gray color, some- 
tinies bursting at the end and disclosing a white, cottony interior, from 
wMch they are often confounded Mth a eoccid, and are called the 
"inealy bug." A single application of cresote solution will usually en- 
tirely destroy the mycehum of this fungus within the bark and cause 
its disappearance from the tree. 

BisiiLPHEDE OF CARBON.— In Table 4 are given the results of several 
experiments with this insecticide. The emulsion, of which theingredients 
are given in the table, was formed by beating together with a spatula 
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the carbon and lard oil and then adding tlie milk: and water^ and emnl- 
sifpng in the same manner. 

The trees in experiments 40 and 41 ^ere very seTerely checked ^ al- 
though not seriously injured, and all subseguently reeovered. In experi- 
ment 39 the mixture was applied during a m entirely without 

effect upon ti^e tree or scale. 

Eurther experiment is needed to detemine whether this substance 
can be safely and econoinically used as a ranedy for scale. Although 
a powerfal insecticide, the danger to the trecss and the cost of the taa- 
terials detract greatly from its value. It is also exceedingly volatile 
and explosive, and is to some extent pdisonoits to man. 

Neal's EXTEEMINATOB.— This preparation has been used to a limite^^ 
extent in Putnam County, Horida, and is superior to most of the pro- 
prietary washes in the market. It is a liquid, soluble in water, and is 
applied with a brush or in spray. It soon drie^ when exposed to the 
air,^ and forms a gum, which coats the tree and in part peels off, carrying 
with it many of the old dead scales and some living ones. When applied 
in sufficient strength it kills most of the coccids but does not destroy* the 
eggs. It checks the tree rather more than kerosene, with which it can- 
not be compared in efficiency or cheapness. The preparation is inert 
and harmless to man and acts mechanically by covering and stifiing the 
bark-Mce or by removing them bodily from the tree. 
^ Table s ^ves the result of a single ^periment in whick the exter- 
minator ''was diluted in the proportions^ recommended by the pro* 
prietor. In other trials, with stronger solutions, the best result obtained 
was 80 per cent, of the young coccids killed, and trees were cleared of 
scale by repeated applications at intervals of several weeks 5 but in these 
cassBS ^e bark was hardened and the growth of the trees somewhat 
checked. 

L"rE.— Four experiments with concentrated potash lye, given in Table 
6, suffldently illustrate the worthlessness of this substance as a remedy. 
In the strongest solution one pound of solid lye to a g-allon and a half 
of water, all applied upon a single, very small tree, only a sm^l per- 
centage of young Long Scales were MUM ; Chaff Scales did not ap- 
pear to be aflfected, and eggs or adult coccids entirely escaped. The tree 
was, however, seriously injured, and lost nearly all its leaves, with many 
of the smaller branches. 

Solutions of one pound to two, two and a half, and three gallons had 
no appreciable effect upon the insects, but all seriously affected the foli- 
age and even the bark of the trees. 

SULPHUHIO ACXD. — single experiment With sul|)huric acid, 4 fluid 
ounces in 6 quarts of water, applied with a brush as far as possible to 
all parts of a young tree, killed nearly all the Scale insects, and very 
nearly killed the tree. The bark was blackened but not destroyed, and 
nearly all the leaves dropped. The tree, however, slowly recovered, 

Sdxphatb of ibon. — ^This substance is exceedingly injurioiTs ta vege- 
tation, but is, nevertheless, a veFjr common ingredient of patent and 
proprietary remedies. Its presence can be detected by the iaky-black 
or brown stains which it foHns in the substance of the leaves and the 
rind of thefimit. 

^ It does not affect the Scale insect except by destroying the vegetable 
tissues from which it gets its subsistenee. 

AMaroKi^ — ^With this in a pure state no experiments have been made, 
but to its presence in fermenting urine is pmbably due the insec^eide 
properties of the latter. Applications of urine have often been recom- 
mended as a remedy for scMe^ and are certainly not without value^ but 



if allowed to stand and ferment^ and especially if soot or other absorb- 
ente of the ammonia are mixed witli it, it becomes higbly injurious to 
vegetation, and if applied at all should be greatly diluted. A mixture 
of soot arid fermented urine applied undiluted to a small orange tree 
effectually cleared it of scales but very nearly killed the tree. 

Very many substances used separately, or in various combinations, 
are recommended as remedies for Scale insect. Among the number I 
have examined with more or less care the following, and find them to be 
of doubtful or of no value : sal-M)da^ muriate of potash, salt, lime, sul- 
phur^ soot, and ashes. 

Many otHerwise valueless washes and applications have been ren. 
dered partially effective by the addition of a small quantity of free 
kerosene. The result in all sudi cases has been a very unequal distri- 
bution of the oil, some portions of th« tree receiving a dangerous dose 
and other portions none at all. It seems hardly necessary to point out 
the uselessness of such half-way ineasures in combatting a pest which 
the most perfect remedy is powerless to eradicate unless applied with 
thoroughness and care. 



Table 1.— Kerosene emulsions. 
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Bark, leaves and twigs of lower bi'Jmciiea. . 
Tboriis from upper braJiclies- November 10, a few gtavid females atlll 

li V iu {T, also II iew y oting scaka forming from egga rOcently hatobed. 
S(i<Oiur' application eifecttvely cleared tbe tree of scales ; only an oc- 

CiJsionaljira vid sc;\lo found alive on nppcr branches. 
No appreciablo cliect apop egga or inature ooccidB. ^ _ ; 

Thickly infcatedbark Of iQVf^r limbs. Upper branches give vanablo 

Bark, twigs, and Iffaves from all parts. I*rolonged examination ; not a 
living coccid or egg pan be found. Mites swarra nnoer the dead 
Hcalcs' tmd have probably coi^iple ted tbe work of the wash. 

llesnlt about the same a a in No. 24, or slightly less etfeclive and vari- 

Yariable; sarrie braucbt s give poor resnlta. , Evidently not, enongh 
lioTiid used for thorough application. , 

Small trecj but not Kiuffici*3nt wash nsod. Effect on liOBg Scale ahont 
eqiifil ti> No. 25. Lwcaniuin Scal<is lull«?d only where the eprsiy etrnck 

■ 'With force. ''''"'j^,'' -^w 

Small trtie, but amount t>f vvash applied eiitiridy lnsuihc lent. Many 
brancbe^ ftl^V no €^lf»3ct». Very tew Ixmg SlaIo killed. 

Keauit about the same aa in No. 24. Second aiiplication fonr {|aya 

Almost oompleto extermination of Long Scale. A few living coccide 
found npon a twig ft-om upper bro,nche£j. On the eame twig a lew 
living Chaff Bcolc were also found* 
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" Action very unequal upon difFcrcht parts of; tlie tre^. Examination made 

too soon after appKcation to ighowiiitlel^^^ wash. 
I^Sbct upon Chaff Scale very sligbt . On some leaves nearly all MUed. 
Tree less iiifest(Bd than Jtbrmerly and condition mueh improved, hut not 
cleared bf scalea. Chaff Scale beginning to increase again. Some 
/ JjOHfr Scale still livin<^. 

" Ghatf Bc&le not appreciahly affected. Long Scale killed to Bom© Gx^- 

ttiii. Jjecdnmm hesperi^ 
Application not effective in cleaiing the tree. Chaff Scale will soon 
Degin to increase- 

Ifeayes, twigs, and bark of main branches. Chaff Scale less affected; 

notcounted. 
A single large leaf . 

Long Scale afnd Chaff Scale beginning to increase and entering upon 
anew brood. 

Tree infested with Chaff Scale only. Effect on scales scarcely appreci- 
able. 

Application has had- little or no effect. Number of living scales has 

neither iitcreased nor diminished. New brood beginning to hatch- 
Imperfect emufaion made by churning together one-half pint of kero- 
sene, 12 fluid oz. (?) Condensed mMk, and 6 quarts water. Application 
ve^ unequal owing to imperfect mingling of the oil and water. Young 
of Long Scale killed on some brtochea aild not killed on others. Eggs 
for the niost iM*rt unii^uted. , Some infested leaves show all coccicts 
idJled on one side ; all living on the other sidei 
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Dec. 8 



Dec. 8 



Deo. S 



Dec.'i?', 95 
Jan. 28 
Dec. 26 00 



Deo. 26 



70 



24 



pr. ct. pr. Gt 
100 95(?) 



15 



Chaff Scal^, 
(Pf Fergandii). 



100. 



0(9) 



Scales containing 
eggs. 



ft 



0 0 



100 



Bexnarks. 



Tree infested witli Lon^? Scale, and a few scattered Chaff Scale; 

nearly every coccid, old and youns?, killed; a very few Chaff Scale 

srill alive; eggfi of hoth scales absolutely uninjured; tree rather 

liu-«fr: not enonah liquid used. 
Lona: Scale completely exterminated: eggs and young prohahly de- 

stfoved hy mites ; living Chaff Scale, nearly all young or nearly 

adult, nnincrons on some paits. 
Small tree; very thorough applictition; at noon in the sun. 

Both Long and ChalT Scale completely exterminated upon nearly all 
part« of the tree ; tseveral twi*j;a, however, have eacaped thorough 
wetting, and are etill moderately infested with one or both kinds of 
scal<e. 

Tall tree; diflicult to cover with liquid; adult female coccidw not all 
■ killed. 

Afew individual Long Scale found alive ou some hranches; lor 2 per 

, cent, living. , ' ' 
Small tree; Xon;;- Scale whioh have not completed the first molt are 

all killed; the proi)ortions given include coccid a from paased first 

molt to adult; a few Chaff Scale seen, all living; no gravid ? 

coccids killed. 

Small tree; thorough apTilication ; a few Chaff* Scale iiiterminglod 
seem not to have tofeen aliected. 



Table 3— Gbeosote, 





a 












O cS 
















o 




Oil 



9 fliiid oz. 



3 jSiiid oz. . . 
Ifs fluid oz. 

1 fiuidoa.. 
H fluid 02. 



Diaaolved ia soap, 2 ounces; 
hot wateir, 1 pjitt. 



Creosote soap*— 16.8 fluid oz. 
Id.. 9 fluid oz. 

Id i .... 8.4 fluid 02. 
M * 4.5 fluid oz. 



4i 



Qts. 
6 



]Srov.l2 



Dec. 5 
Jau. 10 



Bee. 5 
Jan. 10 



Koy.l4 

Nor. 21 



Ifov.Sl 
Jan. 25 



Dee. 1(5 
Jan. 25 

Jan. 21 

Feb, 2 
Dec, 16 
Jan. 21 



Long Scale (M. Gloverii). 



Chaff Scale 
<P. Fernanda.) 



77 



100 
100 



99+ 



Scales containing 
eggs. 



21 



43 



pr. ct. 

12 



29 
' 48 



42 
67 



jpr. ct. 



80 

85 42 



Scales cCntaining 
eggs. 



pr. Gt. 



pr.ct. 



pr.ct. 



85 



100 



Long Scale only. Tery few youij-g aiad no eggs 
kiQed. 

Eark of vigorons shoot infested with scales of 
last brood, and nearly all young. All scales 
before first moult ax© Mlled and Ju)t eiiumev- 
ated. Older scales still dyihg. 

Leaves from less iniested portions of the tree. 

Scales completely exterminated ii|>an most 

8 arts. In a few places young are forming, 
n eijposed branches very few or no scalea 
alive. Other portions give 3 per cent, living. 
Gravid females all killed. Long Scale only. 
On minute and careful examination, not a sin- 
gle living coccid or egg can be found. 
Chaff scales on outside have been killed ; soaleg 
protected by others overlapping them are 
alive. Eggs but little aifected. 
Long Scale nearly exterminated. Chaff Scale 

but slightly checked, and ndw increasing. 
A single living coccid seen. Eggs slightly af- 
fected. 

Two small trees washed ; (1) infested with Long 
Scale ; (2) infelated with Chaif Scale. On some 
twigs of the latter, only <f pupje appear to 
bemlled. Lec^inium Scales nearly ail killed. 



i 

:^ 

O 

^' 

O'" 

o 
o 
2 

n 



♦Creosote, 12 % by volume ; lard oil, 00 % by volume ; concentrated lye, 20 % by Tolttme;; water, 8 % by Tolume. 
tion estimated, and above propoitiona given as approximate only.) ' 



(Solidified by long continued boiliiig. Loaa byevapora- 



Table ^-^Gni&omTisi^ConUmied. 



I 

O 



a 
Q 



CO 

Br 



21 



15 



.3 



o 



4|fl. oz.. < 

2 fluid 6z- 
1.13 ftOZ; 

xIj fl. oz.. < 

I fluid 



[Continued] ........ 



IMfisolved in soap, 2 ounces; 
liot "water, 12 oiince^s ; to- 
getlicJT with silicate of 
8odai 13 fL. ounces ; water, 
12 ounces j nrinie, 7 jft, oss. 

Emulsified witli condeiised 
milk, 4 fl. oz.} water, 1 ok. 

Emulsified with sour con- 
densed luilk, 78 pr. ct. ; to 
creosote, 22 pr. ct. 

Emulsified together with 
2.7 fluid oz. of kerosene 
aind 2.64 fluid oz. of sour 
milk curds. 

Oil creosote 14 pr. ct. 

Oil kerosene ,42 pr. ct. 

Cufdfl of milk . . . . .44 pr. ct 

Solution in water, mad.e?by 
triturating 1 ii, oz. creo- 
sote with 2 oz. caj*b^ mag- 
nesia and filtenng ih 1 
quart water. 



Qts. 



Qts. 



5+ 



5-h 



]S"<}y.7 



Oct. 26 
"Oct 31 



Oct 31 



Oct 25 



Feb., 2 



Nov. 10 
N6v: 19 



Oct 31 
Nov. 5 



Nov. 5 f^...... 



iTov. 2 



Long Scale {3ft Oloverii). 



pr. et 



pr. cL ipy. fiL jw. et,[pr .ct. jpr. ct ^r. ct pr. cU 



Scales containing 
eggs. 



66 



44 



Chaff S(3ale 
(P. Fm'gandii). 



Scales containing 
eggs. 



Remarks. 



"Living eg'jGjs and young swilea found on both 
trees. Long Scale slightly Checked; Chaff 
Scale not at all. 

Many scales full of dead larvoe which have 
hat ehed since ai)plic»itioi3v l^XJt unable to is- 
sua In many scalea the egga are partly or all 
killed; mother coccids in many eases still 
alive. Scales severely checked ; i^to new scaieB 
forming. 

Tree infested with Long Scale. No apprema- 

hlo effect upon the scales. 
Long Scale. ^No appreciaWo effect. 



Long Scale very sliglitly aifecttHl. Not over 
50 per cent of the young, scales killed. No 
mature females and no eggs killed. 



Loug and Chaff Scale. Xo effect whatever. 



4.— OBlSTJLPHm^ OP CARBON EMULSION. 
[Bisnlpli. carb., 56 per cent. ; lard oil, 19 per cent. • co^denaecl milk, 6 per cent. ; water, 1ft per cent.] 



41 



40 



•1! ^ 



9 fluid oz- , 



5.6 fluid oz. 



3 + fl^aidoz. 



In emulsion, 16 fluid oz . . - . . 



In emulsion, 10 fluid oz. 



In emulsion, 6 fluid oz . 



5| 



Qts. 
6 



Dec. 31 



Dec. 31 



Dec. 15 



Long Scale (M. GloverU). 



Jan, 20 



Jan. 21 
Jan. 21 



Dec. 26 



.pr.ct. pr,cL 
52 



100 



aoo 



Scalea containing 
eggs. 



pr.ct. 
0 



43 



pr. cti 
100 



22 



Cliiiff Soale 
(P, Pergtmdii)* 



pr.et. 



07 



Scalea containing 
* eggs. 



pr. ct. 



pr, ct 



pr.et 



Bcmarks. 



Tery tall tree. Application niade on a windy 
day and upper oranokea not tliOroiiglily 
sprayeidr gives varyitig results, some youn^ 
rand nearly all egga alive. Other ^arts of 
tree have been entirely cleared of living 
youngs but a large proportibth of eggs escape, 
(a) Tborn from upper branolies. Long Scale. 
Leaves, thornei, and twiga from lower branches. 
Gravid females of Long Scale all killed. A 
few ChaflT Scale examined cocoids killed but 
eggs aUve. 

% Two trees sprayed, one very small ; both in- 
^ fesfced with Long Scale and Chaff Scale to- 
gether. Trees nearly cleared of scale, in 
part by the aid of parasites. Application 
more thorough than No, 41. 
Applied ill rain on windy day ; not a satisfac- 
tory application. No eggs, and apparently 
no young coccids killed. Examination Jan- 
uary 25 gave same result; scalea increas- 
ing. ■ ' , ''' ' 
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Table 5.— InTeal^s Extebminatok. 



S ID 
11 

a 



16 fluid oz- 



ISTears extemmator, diluted 

iltQ9. 



Qfs. 
44 



Qts. 
5 



Nov. 7 



I 



Long Scale <itr- Gloverii), 



Nov. 10 



pr. ct. 
43 



Scales coiataining 



pr.ct 
0 



pr, ct. 
0 



pr. ct. 

100 



Cbaff Scale 
(F. Fergandii). 



pr. ct 



Scales containing 



P4 

.a 



jpr. of. 



pel 



Heniarlra. 



Gi'a\T.d females and BEgst not iicduwd. Cbaff 
Scflile;' young MigMly /aff«>ctea, eggs , not Jit 



Table 6.— Potash solutions. 



1 pound,.-: 

1 pound. 
I pound... 



Concentratedpotasli ly©, 1 lb . 

......do lib. 

..,-,.do • 

do ....... <.....•■•. .lib. 



Bee. 31 



Jan. 2 
Jan. 2 



Jan. 2 



Jan. 20 



Jan. 9 
Jan. 9 



Jan. 9 



.37 



100 



100 
100 



100 
100 



Only a few Clxaff Scales examined ; all 6i them 
'al'ivf).; y' 

Long Scale anl;^> ISIo appreoiabl© result. 

Long and Chatf Scale togefclier. No result -what- 
ever. ■ , ■ 

Do. • 
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Fom^-Tlie above report hj Mr. Hubbard is a smmary of practical 
worfc dorie m the orange iiisect investigatioB at Orescent City, Pioridaj 
aiid is prepared at our req.uest in tbe special report on tiie 

subjeotv It is especially valuable becaiise of tlie tborougii experiments 
witU Icerosene whicli it embodies. Ifot tbat they are final, for other 
satWaotory methods of enaulsifying petroleum have been obtained by 
other experimenters and give promise of usefulness* We have for 
years been endeavoring to solve the question of the safe and eteotive 
use of petroleum on plants because jof its well-fenown value and wide 
applicatioii as an insecticide. Emulsions with soapsuds and lye had 
been worM at some years ago by Professor Taylor, the microscopist 
of the Department, and more recently they have been made by several 
independent experimenters in Florida, but particularly by Mr. Joseph 
Yoyle, an intelligent correspondent at Gainesville, who uses kerosene, 
soap, and fir-balsam combined at a high temperature, and produces a 
permanent paste which he calls ^' laurvite," readily soluble in water. 
Eecent experiments made at our request by Mr. Clifford Eichardson, 
assistant chemist of the Department, with ordinary soap, whale-oil soap, 
and both light and heavy oils, also show that 20 parts hard soap, 10 
parts water, 40 parts kerosene, and one part balsam, produce the most 
satisfactory results. The substances may be readily mixed into a per- 
manent paste which dilvites ad UMtnm with water, forming a milk-like 
fluid upon which ^ slight cream in time rises, but which is always easily 
mdered bomogeneous upon slight shaking. Mr. Hubbard's experi- 
ments would indicate, however, that for insecticide purposes, nothing 
equals the milk emulsions which -were first suggested by Professor Bar- 
nard, during our work on the Cotton Worm at Selmaj Ala., in 1880, and 
thoagh the use of ordinary emulsifying agents^ as various mucilaginous 
substances and the phosphates, lactophosphates and hypophosphites of 
Itoe may facilitate the making of kerosene emulsions, we have not yet 
had them eufflciently tested as insecticides for the present can rec- 
ommend nothing more simple and at the same time more available to 
the average farmer than the permanent milk emulsion as produced bv 
Mr. Hubbard,^C. V. E. ^ 

^rimmWrAWMcnm mjs bice plant. 

During the past two years a correspondence with Colonel Screven, 
Mr. Thoiuas Barnwell, and other prominent rice planters on the Say 
vannah Eiver has shown that the rice crop, although the conditions of 
its cgJtivatiw woidd seem to prevent insect multiplication, is neverthe- 
less adffeeted to a considerable degree by injuri^^^ 

The wnportanoe of the crop thus afiected is shown by the following 
taW^e> of the rice production of the Vnii^^ States in 1879, taken ivom 
m extra bulletin of th© Oensus Office i 



states, 


Acres. 


Pounds. 


ATerago 

yield 
per acre 




1, 579 
2,651 


810, 889 
1, 294,677 


514 




G-eorpa 

Looisipiia 

Misvsissijipi. . , , , , . . . , 

North Garolina - ...... 1 ^. .... ^ . 

South damHna . . • . - ...... - , . .... , ^ . . , . . , . . , . . 

Texas. 


34, 973 
42, 000 
3, 501 
10, 846 
78, 388 
335 


25, 360, 687 
23, im, 311 
1, 718, 951 
5, 609, 191 
52, 677. 615 
62.152 


.725 
552 
491 
517 

664 
1156 


Total...... 


174, 173 


110, 131, 373 


682 





Its REPORT OF THE COMMISSIONBB OP AGEICULTTOE. 



In August, 1881, we sent one of our assistantSj Mr. L. O. Howard^ 
to Sa^rannali to collect and study sucli insects as prove injurious to rice, 
and we here introduce sliort accounts of the principal species observed. 
The observations were mostly made at " Proctor'Sj^ a large plantation 
five miles below Savannah on the South Carolina side, owned by Col- 
onel Screven, and, together with the feicts elicited by correspondence, 
cover about all that is known respecting the insects affecting this crop 
in the field ; for, although something is known of the injects afiecting 
the plant in the East Indies, and quite recently accounts have been 
published abroad of the great injury by a new enemy ( Ceddomyia oryzm j 
Wood-Mason) there, yet little has, until quite recently^ been known 
of those affecting the crop in this country. 

THE EICB GEUB. 

Order Ooleoptera; ftodly SciitAB^rpi^ 

[Plate VIj Mg^^ ^ ; 



HABITS A]?^D NATURAL HISTORY, 

The larvae of this large beetle, quite closely related to the Sugar-cane 
beetle {Ligyrus ricgieeps^ Lec.) and the Sunflower beetle (L. gibbosm^ De 
Geer ) , and working in much the same m anner, have done considerabl e 
damage in certain portions of the rice plantations. Our attention va^ 
originally called to this insect by a letter from Colonel Screven, which 
was published with the identiflcation in the American IJntoinohgist (III, 
p. 253, 1880) . Further notes were published in the American Naturalists 
1881, p. 148. Mr. Howard's observations, as taken from his report, are 
as follows : 

At the back of Proctor's^ a imle or more from the river, and bordering upon the 
Ibrest, is a tract of landwhich, from its elevatfon, it is impossible to overflow properly 
and sufiaciently to make a good crop of riee, yet it is planted and a smaH crop raised 
firom it. On walking throngb. this field I observed^ that in patches the growth was 
very slight and tlie clnsters were dwarfed and yeUow. Pnlling up a clomp fay tlio 
roots two or -fehree large white grnbs were exposed whicb I snmiised must be the jarvie 
of the Cli<ilei)us spoken of in the -^wt^^^in E-ntomolofist. A search of anhonrorso turned- 
up bxmdreds of the gmbs and a single specimen of the adult beetle, but no pupai. 

This field, then, was evidently the breeding-place from whence came the beetles 
which injured the young rice in May and June, The fields are drained for planting 
in March, the young rice grows fastj and in May the beetles appear, and, working 
into the ground, f*^d upon the roots of the plants. When, however, in June, the 
fields are flooded with the harvest-water the beetle and the grub (which will have 
hatched before that time) are drowned out and do no more harm except in such spots 
as arft not reached by the water. During aH the rest of the year the insect will be 
found in all probability in such fields a« the one mentioned. 

But not alone fern such chance fields as this are the plantations firuppUed in early 
summer with the beetles, for along the backs of the plantations and along the banks 
between fields above the water-mark grows a certain quantity of volunteer rice, and 
upon its roote the beetles and their larvro feed unmolested and fly out in spring to 
six>ck the drained fields. . : 

The remedy will be found io planting such fields as cannot be thoroughly over- 
flowed at will for a year or so in some other crop than rice, and in cleaning out as 
thoroughly as possible such volunteer rice as grows above the water-mark. The 
Chalepus 38 an insect which a little care will render innoxious. I was unable to learn 
that it had injured upland rice in the baek country, but as that crop increases in im- 
portance it is highly probable that it will be heard from, and there it will be almost 
impossible to fight it suceeesfully. There seems to be but one brood a year. 
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The beetles from the larvae sent by issnied in the latter 

part of September and in early Octo^ 

The gentis Chalepus belongs to the tribe Bynastini of the Scarabseidfe 
PleuTosticti, in which subfamily the posterior abdominal spiracles are 
plaeed in the ventral portion of the abdomen. Omitting here the genus 
Phileurus, the Z^orth American genera of this tribe form two divisions, 
the first containing those forms in which the head or thorax are armed 
in both Bexes, the best-known illustration being Jh^^ta^f^^ tityiis. Tho 
second division includes the genera with unarmed head and prothorax. 
There are only two of these^enera existing in our fauna, Cyclocephala 
and OhalepuSj distinguished from each other by the form of the mandi- 
bles, which in the former genus are nan^ow and scarcely curved, while 
in Ghalepus they are broad, rounded externally^ and curved. There are 
no stridulating organs in either genus, and the males have the terminal 
joint of anterior tarsi much enlarged. Both genera are pecaliar to the 
Few World, being/ however/^b^ South America. Of 

Cyclocephala quite a nuinber of species occur in the more southern por- 
tions of the United States, but only two species of Ghalepus are known 
from Korth America, O. ohsoletus^i from Southern California, and the 
species under consideration, which occurs from I:^^ew York southward 
and westward extending to Texas and Mexico. It appears to be most 
frequent in Georgia, Alabama, and Florida. It may be recognized by 
the following characters : 

A-Yerage length, 16°^°^. Black, shining; antennfie, motitli parts and tarsi picedus- 
red. Clypeus, Jiatj truncate in front, finely margined, anteriorly almost smooth, pos- 
teriorly finely and sparsely punctulate; hmd entirely imarvied^ b^slysgIj pnnctulate. 
Thorax bisinnate in front, truncate at base^ urirarnied^ sparsely and irregularly punc- 
tate, base margined only near the angles. Elytra^ ohlong-oval, a little shorter in the 
female; a single sutnral and fotyr pairs of dorsal striaD composed of shallow apppoxi- 
mate ptmcfctires, the strisB themselves hardly impressed ; outer pair of stri© lesa reg- 
ular and connected with the third pair at the humeri; interstices between each patr 
of striae wide, irregularly, not densely punctulate, interstices between the individnal 
striad of each pair narrow and smooth*; apiei of el3rtra irregularly, coarsely and rugosely 
punctate. Beneath, very shilling, smooth ; sides of mesosternum and of abdomen punc- 
tate, ^jiterior ti bis© trident^^ 

The larva has the general aspect of the ordinary White Grub^ and 
may be recognized with the assistance of our figure. We append a de- 
scription for the benefit of Ool^^ 

FuU-prown torn.— Length when crawling about dV^"^ (about an inch and a quar- 
ter). The curve of the body is not very pronounced. Color white, although most 
specimens have abluish tinge on account of the black earth with which they are filled, 
the 1^ two ioints appearing almost black; labrom and basal two-thirds of mandi- 
bles reddish brown; a spot at the inner base of mandibles, and the apical third of 
mandibles, black ; antennas and the other Month parts and legs pale brownish-yellow ; 
stigmata^ orange; a poorly-defiiied yellowish spot above the lirst abdominal stigmata; 
a corneous yellowish ridge from the first pair of legs to the base of the head, brown at 
edge. Body sparsely clothed with hairs and with a transverse row of bristles on each 
dorsal ridge, most marked on joints 2 to 6 ; a number of stiff hairs around dorsal mar- 

fin of anal joint Ventral sui-face of abdomen beset with brown bristles. Antennaj 
-jointed, with a pronounced bulbns ; joints 1 and 2 long, subequal in length f joints 
3, and 4 subequal in length and each somewhat more than half as long as 1 ; joint 3 
witlL a slight prolongation on its inner side at tip ; maxillary palpi 3-jointed, joints 
subequal in length; labial palpi sniall,^2-jQinted; mandibles large with four pro- 
nounced teeth, of which the second and thifd are smallest and are closely united; 
maxill£B 4-dentate. Whole surlaoe of head and base of labrum quite closely punctate 
and furnished with sparse yellowish bristles ; terminal portion of labrum and the man- 
dibles not punctate, but with delicate, sparse, impressed lines. 

* We have had no opportunity to examine this species, which was described by 
LeConteintheEr£)<je.e$Mngf 4c..Soi,.Bhil?id^^^ ' 

\ 9 m / 
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THE WATER WEEVIL. 

Order OOLBOFTEBA; family OcrE.cui.iONiD 
[Hate yi, Fig. 4.] 

HABITS ANB KAi:UItiX HISTOEY. 

For many years the rice planters of tlie Savaoinah have been familiar 
with two insects which they have called " the maggot*' and the Water 
Weeyll,"^ the former a minute^ white^ rather slender, legless gxub, living 
at the roots of the plant, and the Is^ter a gmall, gray weevil feeding 
upon the leaves. To Ool. John Screven is due the credit for the first 
suggestion of the identity of these t^ro inseets--that the maggot is the 
larva form of the weevil,— and we quote from his letter which we pub- 
- Mshed in the American Naturalist (1881j p. 483), in connection with some 
remarks of our own on the scientific position of the species : 

I send you by express a iium"ber of ,^' Water Weevils " preserved in alcoliol, togtii.lier 
with some specimens of the 3-oimg rice leaves on which they -were found feMing. You 
will observe on the' latter the method of the: inject in feeding, and will find no diffi- 
culty in concluding that ^en in ^sufflcient' numbers, as is sometimes the fact, they 
may do much damage in the rice-fields.^ / V _ 

I have observed wi th great interest and attention your aUusion to this insect in the 
general notes from the An/herican NaAuralist, February^ 1881. But it has suddenly oc- 
curred to me as possible that these -'Wat-er Weevils" are the perfect insect of the 
"maggot" larva which I sent you last summer. Allow mo to suggest some reasons 
for this opinion. 

1. ^pth the weevil and the maggot are water insects ; both seek the same food, 
namely, the rice plant, differing, however, in this, that the one feeds on the leaf and 
the other on the root of the plant. 

2. They differ in the periods of existence,:the weevjl appearing in April and May, the - 
maggot in the summer months * but this may a<5count merely for the time and circum- 
stances necessary to incubation. Among the fipeoimens sent youyl found several pairs 
in what appeared to be the act of copulation. These specimens were taken yesterday, 
April 29, many of them in the very spot where were found the maggots toMckl ami yowlast 
summer. My first note of the latter was July 13, and allowing one week for the ap- 
pearance of the weevil after the fields'- are -inundated for the stretch flow, the latter 
would be found, say, April 17, maMng an interval ofi say, ninety dayB between weevil 
and maggot, or between the beetle and the larva. This may appear an over-long 
period, but I assume that water is necessary to the generation and exist^ence of this : 
insect. How, the " stretch water does not laBtmorethan thirty days. At the expira- 
tion of tMs time the fields are drained and kept d.ry for at least thirty, very of t^n forty, 
days, and I presume that Irom this fact, forbidding incubating during this period, it 
would not commence until the harvest-flow is put on the fields. In 1880 this flow was 
appbbd, say, June 18. TJie maggot was found July 13, say, thirty days after. I am 
quite ignorant of the periods of insect incubation, but it appears that if water is neces- 
sary to the generation and existence of this insect, the^' maggot" larva, if from the 
Wat^r Weevil, wiU hatch within thirty days after the harvest water is applied to the 
field. 

3. The Water Weevil and the maggot are found in the same habitat, and both dis- 
appear on the removal of the water in which they live. I may note here that the 
weevil is sluggish in its habitSj is easily canght, and never *' plays 'possnm.'^ It is seen 
in the greatest numbers in the early morning, feeding on tM^ delicate leaves of the 
plant, and seeks, crawling down the stem, the cooler recesses under water as the sun 
grows warmer. Many, however, feed all day. 

The^nowing is quoted from Mr. Howard's 

The Water Weevil is a very common insect in tha riee-fleldSy and I judge from my 
observations that only when it exists in enormofus numbers is the damage appreciable. 
At the tiuie of my visit the laryaa in all stages of grovrth were very abamlant at the 
roots of the rice^ while the aduto were comparativfety rare. Almost any healthy-look- 
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ing clump of rice wlien pulled up showed, upon careful examination, the wMte gruljs 
at the roots. They are rather difficult to find on account of their small size, and the 
best way to obtain them is to carefully wash away the dirt from the roots in ahasin 
of water. Upon finding, the first larva I carefully examined the nearest rootlets, hut 
could find no marks of injury, yet the gmhs undoubtedly feed upon them, Occa- 
sionally in a field would be seen a clump or so, or even a patch, which had a yellow, 
sickly appearance, qufete characteristic, and difieiing from the ^ ' blast" spoken of lat«ff. 
Upon the roots of such clumps the iarvEB were always more ahimdant. I have counted 
twenty-three upon the roots of a single seed clump, and there were undoubtedly some 
which escaped my attention. . 
This larva does not make its appearance on the roots until the harvest water is 

Eut on. I saw no specimens on the roots of rice in the dry field, which was infested 
y Chalepus. Colouel Screven, who has studied the point very carefully, is of the 
opinion that the larva is dependent for its existence upon the water. The beetle has 
gotten its eommon name of "Water Weevil" from the fact that it is found only when 
the fields are Qverflowed, ; . 

Hence^ Colonel Screven proposes, in case of extensive^ damage by these larvae, to drain 
the fields as a remedy. That this would prove quite satisfactory, if persisted in suffi- 
ciently , I feel satisfied, both from a comparison of the overflowed and dry fields, and 
from the fact that the spiracles of the larv© while present are few and rudimentary ; 
but it would take so long for the fields to dry out sufficiently that meantime the crops 
would suffer even more, perhapg, than by the attacks of the weevils. It may also be 
urged against this proposed remedy that this insect undoubtedly breeds lipon other- 
water plants and is far from being confined to rice; hence, even if the larvae were effect- 
ually ^driven out," the fields would soon again become populated from other souTces. 

l^To pupae were found by Mr. Howard, and the beetles were quite rare 
in the fields at the time of Ms visit (August 20), and were diificult to 
capture when found. Their favorite station, in midday at least, is down 
in the sheath of the leaves, out of sight, or nearly so. Although slug- 
gish they drop into the water when disturbed. In the adult state they 
do but nttle damage unless very numerous. Their work on the leaves 
is i^ually perceptible as a brownish patch near the mid rib. The leaf 
is not cut entirely through by them ■ 

From the information at hand it is impossible to state the number of 
broods. According to Colonel Screven^s letter, the beetles were very 
abundant in late April and May, and presumably disappear later. Mr. 
Howard, the third week in August, found full-grown larvae and a few 
beetles, so that there was abundant time for the production of another 
generation. 

The species is estremely common in all parts of the United States 
(east of the dry regions of the w^st) wherever there are swampy places. 
Here the beetles may be found at ail seasons of the year— in the warmer 
season in the swamp, in winter time under old leaves and other shelter 
in drier places near the swamps. The beetle is just as much at home 
under water as out of it, though not surrounded by an air-bubble, as in 
Hydrophiiidm, Elfflid8e, Psephenus5 and others. It appears probable 
that it carries its supply of air between abdomen and elytra, the slow 
respiration peculiar to most Ehynchophora no doubt enabling it tore- 
main for a long time in its watery element without renewing this air 
supply. It evidently feeds on a great variety of plants, having been 
actually observed to feed on Sagittaria, Scirpus, Oyperus, NymphaBa, 
and Kuphar, besides wild and cultivated rice. 

The shape of the maggot is different from that of the ordinal^ 
Gurculionid larva, and it resembles much more the larva of a Geram- 
bycid, or '^Long-horM beetle.^' 

In fact, from its shape, we originally took this view and supposed it 
might be the larva of Spalmdpsis sufftisa,^ The pupa we have not 
studied. _____ 

*This ^ecies has meanwhile been bred by Mr^ Hubbard while on a trip on Indian 
Eiver^ Florida, from the stems of Chenppodium <^^^^?te^m^^l^ic^tm ( Jerusalem Oak), wMch 
iibore^ also/aumerous laorvsB of ffi^ 
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The genus Lissorlioptru&j belon at oace 

clistingmslied from tlie nume^^^ genera composing that tribe by one 
character not otherwise occuring in this and allied tribea of Oiircu- 
lioiiidae, viz., the smooth and shining antennal club which is annulated 
only at the outer third. The deceptive resemblance we find so often in 
Ehynchophora between species of different, and often widely separated, 
genera is well illustraited in our si>ecies, as without examining tiie dis- 
tinguishing generic features itis hardly to be distinguished ftom a small 
BagouSy and still less from Onyckyli'S mgHroBtris Boh. It was originally 
described by Say (Cure 29; ed.j Le Conte, L p. 297) as Bagom dmplex^ 
and Dr, Le Gonte founded, in 1876^ the genus Xtsjsor^^ tbi&and 
a second sp^ies, the Ifotiodes a/pieuM^ Both species very 

closely resemble each otiier, the only differences— the usually larger 
size of apimlatua and the transverse lateral impression on the thorax of 
smtple3)j which is wanting in ajpimt^te— being hard^^ of specific value/ 

^e following description will illustote the general appearance of 
our species, though as already stated, the smooth antennal club is the 
most importaait chara<jter for the d:^ 

LissoRHOPTRUs SIMPLEX.— Jwwi^o. —Average lengtli from tip of thorax, 3*»^. Ob- 
long-oyali covered with larj^e, dirt-colored aoaleSf but usually entirely enTelojwd in 
an argillaceoas coating, which renders scales and sculpture irrecognizable. Eostnim 
stout, as long as head and thorax, suboylindrical, densely rugosely pnnctulate, neither 
sulcate nor carinate; head densely pimctnlate* Thorax as long as wide, constricted 
anteriorly, lateral lobes w^ base truncate, a 

finely hnpressed median fine, surface deDselyvragoseftr punctate, sides at middle with 
a shallow traaisverse impression. Elytra much wider at^ase tnan thorax and about 
twice as long; humeri oblique, strongly decliTous at apex, punctate-striate, inter- 
stices wide, subconvex, 3d and 5th more prominent at declivity than the rest. Pro- 
sternum fattened, transversely impressed in front of coxas : abdomen coarsely punc- 
tate* Tibias somewhat curved, aimed with a strong terminal hook ; tarsi narrow, third 
joint not emarginate ; claws slender, approxhoate. 

\iarva.-^Len5th when more than a quaarter of an ioch). 

Straight, slender, tapering very gradually fix>m^^^^^ tlwaracic joiiit to end of abdo- 
men ;: footless 5 pn the dorsum of each of joints 5-10 is a pair of movable, pale^brown- 
ish thorns, the apical ends of which are spUt and soinewhat resemble true daws. 
General cwor whitej mouth-parts brown. Sead rounded, convex, corneous; upper 
surface smooth, without hairs : Y-shaped suture distinct ; anterior border sinuate on 
each side, broadly arcuate in the middle. Oc^ two on each side, the Qmt near the 
anterior border 01 the head, behind the insertion, of the mandibles, conMsting appar- 
ently of a group of three minute pigment cells beneath the aurfeiCe at 
the base of a bristle ; the second a short distance behind and above the first, consist- 
ing of a very minute single pigment eeU. Anteiinge scart^ly^sible as minute tuber- 
cles upon the anterior border of the head near the angles of the clypeus. Clypeua 
separated from the front by an impressed line, transverse, narrowed anteriorly, 
broadly emarginatte at apex. liabrum short trab8yerse,l>eairi3dg bristles in front. Man- 
dibles broadly triaDguIar, obscurely bidentate, molar surface concave, not prominent. 
MaxUlae prominent, broadly triangular, moderately thickened, with two or three 
bristles on the under surface ; termmatuiK in a two-jointed palpus and a short tri- 
angular connate lobe I the first joint of palpos as broad as long, terminal joint 
cySndiical, elongate, prolecting beyond the mandibles; the lobe bearing inside five 
or six curved spines. Labium consisting of a very lar^e triangular mentum and a 
cordiform palpigerous piece. Labial p%Q>i divergent, tne basal joint tuberculous, the 
terminal joint elongate, conical. No distinct ligula is visible between the widely- 
eeparated labial pa^i. 

Thoracic joints transverse; the first longer, truncate, c-onical; the second and third 
equal in length to the foUowing abdomin^tt joints, and slightly exceeding them in 
width. The first S abdominal segments subequal in length, graduaUy decreasing in 
width posteriorly, the second to the seventh bearing above a transverse oval promi- 
nence, each surmounted by a pair of short spinefr curving forward ; the temnnal. ninth 
segment short, obtusely conical, without anal promiinen : 

A single pair of spiracles ooly is discernible ; these are placed uj>on the sides of the 
prothoracic joint just abovo the lateral prominence. 

The sides of the body present a double line of prominences, be^nning upon the 
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first thbraoic joint as a single longitndiDal fol<l, wliicli, upon the nine following joints, 
divides longitudinaUy into an npper ancl lower fold, rising into tuberclea upon , each 
joint. The upper row of tubercles decrease and the lower row increase in prominence 
from the anterior to the posterior segments ; the two terminal segments have each a 
single lateral fold. _ 

The body of the yellowish-wHite larva is cylindrical, somewhat thickened anteriorly^ 
and curved' backward in the form of a letter J, without visible hairs or trace of pro- 
legs. The head is capable of being retracted into the pro thoracic joint. ; ; 

Descriptions of Gurculionid larvifi ai'e few in number, and a coyiparisonof this with 
its nearest relatives is not at present possible. Except in its peculiar curvatuTe, the 
reverse of that seen in most Rhynchophoroua larva), it does not probably deviate 
■widely from the normal type. From the larvse of Baridius vestitus Schonh. (Gand^za, 
Histoire des Metamorphoses de quelques CoMopt^jres Exotiques, p. 48, pL IV, fig. 3) 
the larva of Lissorhoptrus dififers notably in the form of the mentum, the absence of 
abdominar^iraclesj the presence of ocelli, the distinct Y-suture of the head, and the 
dorsailxeorurved spines. 

THE EIGE STALK BOEEIl, 

{CMlooryzwellus^^^Bp^ : 
Order liBPmoPTERA 5 family Ghilonid^. 
[Plate VII, Kg.!.] 

HABITS AND NATURAL HISTORY. 

This specieS; the larva of which was found boring rice stalks last 
summeir, is now publicly mentioned for the first time. The moth is 
handsome and is generically allied to the species which in the larva 
state similarly infests the stalks of sugar cane and corn. 

Mr. Howard, in the report bf his pbse^^^^ at Savannah^ writes as 
follows of this insect: 

I noticed while passing through the rice fields that many of the rice heads were dead 
and white, r learned Siat this appearance was known as white blaat,^^ and that 
the pbpnhtr explanation of Its cause was " poison of the soilv^' Such an explanation, 
howevet, would not account for the dying of one stalk in a bunch, as was almost invari- 
ably the case, so I immediately suapected insect work. I examined several of the 
Masted heads without finding any satisfactDry cause, the head seeming dead from the 
base of the grain cluster, but below that point the stalk appearing sound. I soon, 
however, found a , stalk where at the first joint below the head, concealed by the 
sheath of thie leaf and inside the statk, was working a very minute Lepidopterpus. 
larvai whitish in color and striped longitudinally, with two svibdorsal stripes of red- 
dish-brown. Soon after I found other larger lafvjB of the same species lower down 
: in the stalk, and at last reached a spot at the intersection of two ditches, where I 
found frdl-gi'own larv© an inch long, quite at the base of the stalk, and also one ()r two 
healthy pupce. In these cases the stalk appeai'ecl dead quite to the roots, all the leaves 
being brown and withered, I was told at first that this borer was quite new to the 
planters, and 1 therefore studied it with a great deal of interest ; later, however, I 
was informed that it had been observed before. In perhaps one-fifth of the stalks 
afflicted with the blast this larva, either large or sm all, was found. I never found more 
than one 'full grown individual in a stalk, but frequently found from one to six or 
eight young ones. All sections of the stalk seemed equally liable to be infested, the 
smaller larvsB being usually found nearer the head where the stalk is smaller, while 
the larger individuals from necessity were found lower down. 

The larva, as it increases in size, does not,, however, continue its buiTow down the 
center of the stalk to roomier quarters, as it might easily do, but apparently, when the 
stalk becomes too small for it at any due point, it bores its way out through a circular 
hole and crawls downthe outside of the stalk to a lower point and enters again. The 
holes of exit and entrance are usually hidden, except at the very base of the stalky by 
the clasping base of a leaf, the larv& being obliged apparently to work its way into 
this tightly-fitting crevice in order to get sufficient purchase to bore tlirough the hard 
stalk. 

There seems little enough for the larva to feed upon in the stalk, aud it only eats 
thelayer linmg the stalk cavity. I have seen a larva passing fr6m one stalk to aiiother, 
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tiiougli I donM wltether it is customary for a single larva to destroy more -tliaa one 
stal^ ill the coiirs© of its growth. 

When a larva is ready to transforra (it is then at the hase of the ataik)^it continues 
its hole of entrance through the inelosiBg leavesj making it at the same time largeT. 
It then returns to a higher position in the stalk (from, one to two inches above the 
aperture) and transforms without reTersing its position, and with its head away from 
the opening. The duration of the ptipa state is not more Hian 5 or 6 days. No ohser- 
Tations have yet been made on the eggs, bnt they are probably laid on the npper leaves 
close tb the stalk, ; . ■ / ^ " " " " 

There is no eviderice of an earlier brood in the etiltivated fields, as 
every burrow examined contained mlier larvae, puptej or fresk ^upa 
skins at tbe time that harvest had already commeacec!. In the volun- 
teer ricej howWer, another brood is probably developed. 

The duration of the pupa state varied in our vivaria from seven to 
twelve daySj and the moths issued from August 20 to September 5, 
The motk is of a very pale-yellowish or straw-^yellow color^ with golden 
cilia to the front wiugs, a few golden scales scattered ovei' the_ disk, and 
a series of seven blaje^: dots on the Mnd It has an average ex- 

panse of a trifle more than an incli (27'*=*). 

ENEMIES. 

Dipterous larvfe were found destroying a pupa inside the stalk, and in 
a single instance there has been bmd from them FJwra aletke Oomstockj 
a fly whose larv^ were supposed to be parasitic^ but which seem to be 
more scavengers than parasites. 

PREVENTIVE MEASURES. 



The borer, in the fields Mr, Howard exainined, occurred in about one- 
fifth of the blasted stalks. It was snfflciently abundant, in fa^. to 
make Its destruction a matter of some importance. The later brood, if 
there k one, must take to the voli^^^ the edges of the 

fields, or to the large grasses growifig upon the embankments, though 
none were found in such. It is l^e custop, some time duiing the winter, 
to burn the stubble over the entire i)lantation; Great care rs how- 
ever taken not to aUow the fire to reach the trash near or upon the 
embankments, as the soil of which these are made is of such a character 
as to burn readily, and their bulk would be greatly reduced l>y such a 
burning. Instead, then, of burning the weeds and volunteer rice along 
these banks they are simx)ly cut. It is probably here that the insect 
hibernates, either as larva or pupa, and it will be necessary to cut most 
carefully the wild rice and grass close to the ground and carry it to 
some safe place where it can be thorough^^ ; 

STRUCTITRAL ^^D DESCRIPTIVE 

We have had some difficulty in deciding as to the true specific deter- 
mination of this insect, chiefly because of a: gIosb general resemblanee 
which it moist possess to other species. Mr. Grote, when we showed him 
a specimen last autumn in E"ew York, thought it might posBibly be his 
CMlo crcimMdoideSy while Professor Fernald determined it &om a specimen 
which we sent Mm m BipliryoG prolatella Grote,* stating at the time tliat 
he might be wrong, but that, having seen Mr, Grot^e^s type, h^ consid- 
ered our insect identical with it so t&r as he could trust h recollection. 
The specific deseiiptioii of jP.jpra^Mto Certainly does agree very closely 

*H. Am Moths, Bull S. GeoL Survey 3 VI, No. %p7m 
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with tEe species we are consideringj whicli has also the mucronate 
clypeiis of Ari/ir,/but in 0 

assume that Mr. Grote erected his new gentiSj DijpJiryxj on a mutilated 
specimen which had lost its maxillar^r and part of its labial palpi, for 
the genus is founded on sliort labial papi which hardly exceed the face^ 
and the absence of nmxillary palpi— characters decidedly exceptional 
and reiharkable in the family. In order to settle the matter, therefore, 
we again referredj through Mr. Henry Edwards, a perfect specimen to 
Mr. Grote, who upon this second more careful examination decides that 
it is neither of the species mentioned but an undescribed species of Chilo. 
It is in fact, as we have always felt, eongeneric with the larger sugar-cane 
and corn borers treated of in the last annual report of the Entomologist 
(pages 240-245) under the generic ixsbme Biatrcea, 

The characters of the genus GMlo of Zincken-Sommer,. are given by 
-Heinemann as ^^Male antennae but little longer than those of femalfe. 
Palpi long, projected horizontally, compressed. The hind mid rib of 
hind wings with long hairs. Abdomen of female without terminal tuft.'' 
Zeller, more recently,* adds to the few characters of the genus, the long 
abdon^en, especi£^y of the female, wMch extends much beyond the inner 
angle of the hind wings j he also mehtipns the acute apex of primaries, 
the point bmng, however, not specially separated from the hind border, 
jLCceptiiig Mr. Grote's decision, since we have no apportunity of exam- 
ining the type of his JMpliryx^i we would characterize our Eiee borer as 
Mlows: : 

Chilo ORYZ^ELLUS n. sp.—im«^<?.— Expanse,. SS-SS^"^. Male, general color pale 
ochieous. Labial palpi quite bn^y and slightly broadening at tip, horizontal or 
slightly depressed, nearly as Ions as head and thorax toge^ther, with numerous black 
scales and hairs intermixed with the paler one^ ; maxillary palpi quite proniiirent and 
"With but a few dark scales. Primaries rather darlcer than secondaries^ due to scattered 
ferruginous and dusky scales between the veins, most persistent in an oblique line 
from apex to just beneath and within the disc; many of these scales have a golden 
luste, and a more or leas distmet series of such scales form a naj^row, subterminal 
line/ rounded and curv'ing away from the apex ; a aeries of seven black points along 
the posterior margin; the fringes pale golden. Under surface pale, dingy-yellow, 
with the sevenmarginal dots ot primaries well indicated, and afew dusky dots showing 
<m Mnd margin of secondaries, diliers in being somewhat larger, in having 

the abdomen, the hind wings above,, and the whole under surface silvery-white. The 
primaries have less brown about them and the labial palpi, though equally long, are 
less bushy, and compressed so as to be more pointed. : 

Described from four males and six females bred from rioe culms. 

Za?'m-— Average length, 23"^™, Diameter a little over S'^"^ ; abdominal joints 1-7 
equal in size, the second and third thoracic joints slightly broads. Head dark brown, 
polished, furnished with a few stiff, brownish liairs. Cervical shield light brown, 
median lin^B still paler, front margin whitish; a blackish triangular spot widening 
towards the lateral margin each side of medio-dorsal line. Color of body pale yellowish- 
white, slightly transparent, marked with fotir rather indistinct, pale, purplish stripes, 
of which those bordering the stigmata are scarcely half as broad as the others. The 
piliferous spots are large, oval, pale-yellowish, and polished, +Stigmata vSmaU, trans* 
Yersely oval, -brown, the last pair twice as large as the others. Ana! plate yeilow, 
polished, furnished with a row of three hairs upon each side and two near middle j 
it is raarked with a few brownish spots. 

Pitpa,— Length, 17™"^. Color, yeUowish-brown ; head, thorax, wing-sheaths, and 
stigmata eomewhat dark^ eyes black. Head bent forward, its front somewhat 
pointed. Thorax with ver^ne transverse strise. Abdominal joints 5-7 armed dorsaUy 
near their anterior margin with numerous very minute brownish thorns ; all joints 
with extremely fine granulations. Stigmata projecting. Tip of last joint rounded, 
with a Inngitudinal lateral impression f expanded dorsally into two flattened projec- 
tions, each being divided into two broad teeth. 

*Hor8B Soc. Ent. Rossicea, XVI. 

t As Mr. Grote^s types are in Xondon ho may be mistaken even in his final opinion, and 
the careless manner in which he has often made other genera renders it quite possible 
D^hryx is a myth, faunded on an imperfect specimen as above indicated. 
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WHITE BLAST. 

While it is possible tliat tlie disease known to rice planters as wMte 
blast" may have no connection with injuries b j insects, still it seems 
necessary to give it some little consideration here, as it ma^r proves that 
insects play a most important part in relation to it. We quotCj ihere- 
forej from a letter from Colonel Screven: 

It is not uncommoB to see a very few, perhaps as few as^ a half dozen, heads shoot 
out white or blasted in an area of 150 feet squa.re (a ric^lield half acre), especially 
near the water-gates, where the growth is commonly most kixuriant. Planters have 
long known that this is caused /by a small white worm, which hores into the stalk be- 
low the hea4. After shooting out white these heads turn gray from exposure to the 
weather. IJsiially the dainage trom this cause is too trifling to call for more than pass- 
ing attention j but on my place the damage was so extensive as to demand careful 
attention. 

At first I was strongly inclined to the opinion that^ while insects might unite with 
them, that deleterious 6lements in the soil were the main cause of the Mast. It was 
evident that in many, indeed in most, instances, the blast was most conspicuofiis in 
spots where the soil was charged with salts and where the plants showed want of 
growth and evidences of defective or morbid nutrition. But evidently the blast could 
not be ascribed to bad soil, because aU the heads and stalks were not affected alike in 
the same spot, or when generated from the same individual seed. One seed commonly 
produces several, sometimes twoscore heads. All of these heads form on stalks fed 
by roots penetrating the same soil. If like produces like, or like causes produce like 
results, all the heads from one and the same seed, fed from the same soil, would suffer 
ahke if the character of the nutriment were the question. "But very commonly two 
or three of a lew heads in groups from the same individual: seed, aU conditioned iden- 
ticaBy the same as to soil, were blasted^ while the rest were perfect or nearly so. Again, 
tiie blast occurred also in spots where the growth of rice was excellent and the sOil 
known to be good, as at the angles of intersecting ditches where drainage would be 
best* Hence the blast exhibited a want of uniformity for which j^il poi^n or defective 
soil would jot account. 

As a general fact the blast occurred in fields generaUy shot out, say July 25, after 
the harvest- water had been applied, say forty days, so subjecting the fields to the same 
conditions in regard to watering and kind of water (at all times drinkable by the 
laborers) and for the same leng'th of time. 

In thd fields just alluded to tiie blast was confined io tie margins betwoon the main 
ditches arid the embankments, extending sometimes to_ the outer edges of the^ main 
ditches, and occasionaUy a little along the 4=idg©s of tlie quarter drains. But it was 
marked and comparatively extensive in two instances in the angles of fields. I cannot 
say that in'these exceptions the condition of the soil would warrant blast more exten- 
sive In other parts of the same fields, apparently in th6 same condition. 

As regards the appe'ai'ance of blast upon the margin, it may be mentioned that fire 
is carefully avoided on my placo on the embankments, in consequence of the combust- 
ible nature of the soil of which they are constructed, and that the stubble was very 
imperfeetly burned lest winter on account of its wetness, especially in the lawest part 
of the fields and inarglns where the blast showed most. But as a generaV ihing, with 
the exception to be started, the blast seemed to be associated with brackish and the 
least-drained soU. Whether such spots are most attractive to insects, or their ova sur- 
vive there for lack of the effeats of fire in attempting to bum stubble and brush, I know 
not. But what will explain the difference between two adjoining fields, alike brackish 
in location and soil — ^both capable of being flowed with salt water — ^the one generally 
affected by blast, the other scarcely at all? 

The first of these fields was planted in AprH, the other in May, a month later. The 
growth in both was luxuriant, but the heads jllrst sfeot in the former were blasted gen- 
erally over the field. ' . - 

The heads subsequently shot were large and healthy*Here again we find, on a 
large scale, the same want of uniformity of effect whieli ia logically arid naturally to 
be expected from uniformity of soil, ' 

It was a general fact that when the blast was found the maggot was also present: 
but the maggdt was found to be absolutely harmless in my back squares, where the soil 
is peaty and weak and where the blast, comparatiTely rar^j wavgrfound exclusively on 
the margin. Here, also, the weeril was found. 

I am safe, I think, in the opinion that as far as my observation goes on my place the 
blast would no t be caused by ocean salts or these salts converts. In the blast faom 
this cause the head does not shoot out white but with Black spots on the husk, th^ 
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leaf red at tlie ends and sjiottod black, and drying up afterwards, the grains turning 
fipally black and remaining empty, or, if filling, with soft, dusky grain of little yalue. 
Nor in these cases are insect damages necessarily found, either from borer or from 
incisions. - " 

I cannot recall any other circumstances of -Talue, while I am thoroughly aware that 
the case must be one of dispute. But my concliieions are that the blast under discus- 
sion, on my place, was in'ttie main produced by a plurality of insects— by the Jorer, 
jv^hich penetrated the stalk and killed the head as a rule outright, by its fly or other 
inseet, which fed on the pollen of the flowers or cut and fed on the husks and their 
primary contents. To these we may add the futogus. 

Mr, Howard treats the " white blast " in his report as follows : 

The blast not caused by the borer presented a very similar appearance, with the ex- 
ception that the heads alone were afleoted, the stalks below the heads remaining green 
and comparatively healthy. That it is due to no local peculhirity of the soifl is shown 
by the fact that often but one stalk in a olnmp bears a blighted head, the remaining 
stalks being green and bearing normal heads. The green head first tnrns yellowish 
and then dead' white, the distal end of each grain haying a brownish spot. Later the 
head tums'black, possibly from a fungus growth upon the sheaths of theseed. I spent 
a j^eat deal of tirie in examining such headsa^nd their supporting stalks for evidences 
of insect work, and although I found quite a numlier either on the head or in the leaf- 
sheath below^ none were sufi&ciently abundant, in my estimation, to haye caused the 
damage. 

Upon nearly all of the blasted heads, where the grain had wholly or partially formed, 
some of the lower grains upon the head had been gnawed by some insect which hsfd 
been small j&nough to enter the sheath. The only insect which I found which seemed 
capable of doing such damage was Scifmnus fnaUmus Lec. I suspect this species of 
being the author of the mischief, although I am not certain. It was quite common 
upon the heads,- and I found a specimen in a single instance inside the sheath of one 
of the injured grains. I believe this species has not yet been found to be herbivorous, 
and hence I hesitate to enter a formal accusation. 

Upon the stalk below the head were fastened in several instances small, brown Dip- 
terous puparia. These were sent to the Department, but beyond a Proctotrupid par-_ 
asite of the genus Cos^nocoma nothing has been reared from them. 

A number of specimens of a Gamasid mite were also found upon the lieads. Upon 
the stalk below the head, where it is inclosed by the leaf/ were found several long, 
curved, greenish eggs, which were sent to the Department, and from which have issued 
a species of Orchelimum,* 

ColonelSorevendescribedvery accurately one of these "green grasshoppers,'^ ^hich, 
he said, did much damage to l^e rice two seaisqns ago by eating the leaves. This is 
possibly the same species. 

Some Tinknown crimson eggs were also found in a similar location on blasted rice. 

A species of 3!ftnjoa was found in one or two instances on the stalk below the head. 

The common Chinch-bug (^Haetts Zeitcapte^rttg) was also foiind upon the blasted heads 
in several cases. 

From the above observations it would seem that the blast is the after 
effect of some insect injury earlier in the^ seasoiij although no traces of 
extensive work either upon stalks or heads was to be seen. It may be 
the puncture of some plant-bug— possibly of the Ghinch-bug— -arresting* 
the nouTishment of the head and predisposing it to the attacks of some 
fungus git) wth, though no fungus was detected other than black patches 
on the husks of the grain, which were evidently a result rather than a 
cause of the disease. 

It is possible^ also, that the work of tha Water- weevil earlier in, the 
season, when it abounds^ may have some infiuence in causing the blast. 
The subject is one which should be studied the whole season through in 
order to arrive at satisfactory results. 

The plan already suggested in treating of the borer^ viz., of carefully 
collecting and burning the trash of the embankments, would of course 
pro ve effective in destroying many of these other insects^ and in so doing 
might have a beneficial effect upon the blast. 
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OTHEE mSEOTS Ks^JCJEIOTJS TO GEOWING EICE. 

To tke iBseets already treated we may add a few wMch ara found in 
the rice-fieidvS, and one or two of wMeb may oecadonaHy da 
jury. Prominent among tliese is the common -^Grass Worm'' of the 
Sonth (J^i^%^W fiugmerM Bm. and A:blb., see Plate VII, Pigs, 4^ 3). 
When the insect has become exceptionaUy num^ons for sonierea^n or 
other, the moths of the first or second generatioil fly out oyer* the rice- 
fields and lay their eggs on the growing stalks. The worms hatching rag 
the plants badiy, and, when in great miinljers^ eat them to the ground. 
In 1B81, atter the rice had gotten a good &tart, in May, t^e worms ap- 
peared in force upon the plantation of Mr, William BarnweU, the first 
plantation above ^^Proctor's5'^ and did considerable damage before the 
first or second week in June, at which time they went into the ground 
to transform* Here they were imprivsoned and destroyed by the harvest 
flooding. The injuries of the Grass Worm to rice need never be feared, 
as the fields can be overflowed almost at will^ and if necessary 
can be sent through the fields to brush tha worms from the stalks and 
leaves into the water. 

The figure on Plate TII of the Grass W'orm and three varieties of 
the moths are from our eighth Missouri Eeport. It i s a very comm on in- 
. sect in the vicinity of Savannah. At the time of Mr. Howard's visit a 
later brood was doing great damage to certain truck fatrms a few miles 
north of the city, eating the grass, cabbage, strawberry, and bean plants. 
The most remarkable evidences of cannibalism were noticed at the farm 
of ]Mr. John Schley, the older worms desta^oymg the younger ones by 
hundreds, an:d when plenty of other food was at hand. 

During August and later the paths and embankments around the 
rice-fields are almost covered by th« "lubber grasshopper^^ ?jSmafea 
mieroptera) £md an interesting black variety of the female. The 
bers in whiieh this species occurred w^jre enormouSj y^et they Beemed to 
do little damage to {he rice. 

The large obscure Acridium (J.. ^fesowrtTO^ was very common in the 
fields, and other smaller species of Aerididse were occasionally seem 

The most common Heteroptera were Metaf odius femoratus Fabr., 



mSBGTS AFFEGTma CORN OB MAIZK 
THE COE¥ BILt-BW/ 
{Sj^limopliorus roMsius 
Order OoLEOPTEB^jfaTBilyCu^ 
[Plate yill; Mg. 2[.] - 

HABm AND HATUEAL SISTQEl". 

For many years several species of the genus SphenophoTOalmva dam- 
aged the corn crop in various parts of the mo^e particu* 
larly at ^ South^ where thcy^^e^ known as " Bifi-bugs,'^ Glover, 
in his 1854 report^ spoke of their injury in South Carolina^ Alabama 
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and Arkansas, and figured^ but did not determine^ tlite spedes. Walsli, 
in 1867 {Practical l^ntomologisty II, 117), describes a species injuring 
corn in STew York as 8, but which subsequently proved to be S\ 
m'illptiUs Qi JJhiQT. S. SGulpMUs^Uo omm^ in the South and West^ and 
is common in Illinois and llissouri. It has also been received at the 
Department of Agriculture from Morida and Alabam a, /S', rohustms from 
South Carolina^ and M.parvidus^ from Missouri, all as injuring corn. 

A short account was given in the Department report for 1880 of Splw- 
no;phonis robmtm (called ^vi>eriitiaa? by otir predecessor) from accounts 
given by S. M. Eobertson, of Dadeville, Tallapoosa County, Alabama, 
and of >S^. sct*Z2?i^7i?, received from South Carolina. In 1881, rather alarm- 
ing reports being received from parts of South Carolina concerning the 
damage done by '^Bill-bugs," we sent an assistant (Mr, Howard) to inves- 
tigate the injury. The larval habits of all the above-mentioned species 
of Sphenophorus have heretofore been unknown. Walsh surmised that 
S> sculptilis would be found to breed in decaying driftwood washed by 
water, the adults migrating to neighboring cornfiekks, and some subse- 
quent facts that had come to our knowledge, lent weight to his hypothe- 
sis so faac as this particular species is concerned. 

Before proceeding further it may be well to state that the damage 
done by all these species is principally in early spring, as the young 
oorn appears above the ground. Stationing themselves at or near libe 
surface of the ground the beetles puncture the stalk and suck the sap, 
either killing the corn of the hill outright or dwarfing it so as to severely 
injure it. The leaves that shoot out later are badly ragged by these 
punctures. Walsh's correspondent stated that the crop of many fields 
in Onondaga County, New York, was completely destroyed, and Mr. 
Eobertson, as quoted in last year's report, stated that S. rohusUvs was 
very destructive on the swamp-lands niear the Tallapoosa Eiver, killing 
the corn as late as August. 

The following account is from Mr. Howard's report of observations : 

The species found near Coliimljia, B. C, is S. roMistus, In the plantations along the 
hottom-lands of the Congaree River much damage is done by the adnlt beetle *e very 
year, and the corn not infreqnently has to be replanted several times as the eaiiier 
plantings are destroyed. The beetles are first noticed in the spring after the corn is 
well up. Stationing themselvfts at the base of the stalk, and also burrowing under 
the sui'taee of the earth slightly, they pierce the stalk and kill many plants outrightj 
others fiving to grow up stunted and dwarfed. 

Wiih jS^ smlpiilis, in spite of the damage it has done, the earlier stages remain 
unknown, Walsh surmising that ilie larva breeds on rotten wood, so situated that 
it is contixiually washed by water. With this statement in my mind 1 was preparedL 
to doubt the statement of Mr. W. P. Spigener, of Columbia, who informed me that 
the " grub form, of the bill-Bug" was to be found in .the corn, but a couple of hours in 
the field convinced me that he was right^ my previous idea having been that he had 
mistaken the larva of Chilo meckaralis for the weevil grub, I searched a field on Mr. 
Bpigener^s plantation, which was said to be the worst point in the whole neighborhood 
for bugs, for some time before finding a trace of the beetle in any stage, but at last, in 
a deformed stalk, I found in a lai^e burrow, ahout at the surface of the ground, a 
full-grown larva. After I had learned to recognize the peculiar appearance of the in- 
fested stalks I was enabled to collect the larvie quite rapidly. 

They were present at this date (August 20) in all stages of larval development, but 
far more abundantly as full-grown larvse. A few were preserved in alcohol and i:he 
remainder forwarded alive to the Department, but all died on the way. Two pupae 
were foumd at the same time j one was preserved in aleohor and the other forwarded 
to the Department. The beetle issued on the way, and from this specimen we have 
been able to determine the species. From an examination of a large number of injured 
stalks it seems evident that the egg is laid in the stalk just at the surface of the ground, 
preferably and occasionally a little ]:»elow. The young larrvfe, hatching, wort usually 
downward, and may be found at almost any age in that part of the stalk from which 
the roots are given out. A few sxiecimens were fomid which had worked upward for 
a few inches into the first section of the stalk above the ground, but these were all 
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Tery larg^ individtials^^aDd I conclude that the larva only bores into the stalk proper 
after having oonsnmed aU available pil^h be! o;vv; ground. , 

The pupsB were feoth fonnd in cavities opposite the/first sttckers, snrrounded by ex- 
crement comx^aotly pressed ao as tjo form a sort of c^^ : 

Wherever the larva had reached its full size, the pith of the stalk was found com- 
pletely eaten, out for at least five inches. Below ground even the hard, external 
portions of fiie stalk were eaten through, and in one instance everything except the 
ixjotlets had disappeared, and the stalk had fallen to the grd^^ 

In a great majority of instances but a single larva was found in a stalk, but a few 
cases were found where two larvai were at work. In no case had an ear filled on a 
stalk bored by this larvar. The stalk was often stunted and twisted^ and the lower 
leaves were invariably brown and witHered. 

In the field wliicb. Mr. Howard visited, not more than 5 or 10 per cent* 
of the stalks iiad been damaged. The principal injury was done early 
in the springy and the hills then MUed had been replanted. 

PRirraNTlTE MBASITEEfe. 

Prom the present state of our knowledge and from the farct that the bee- 
tles issue in the fall, it seems probable that the insect hfbernateSj^as do the 
other Gurculionids, in the beetle state and in the stalk. Both Mr. Spig- 
ener and his son, intelligent men and good observers, state this to be the 
case. The remedy, then, of cutting stalks in faU or early winter and of 
plowing up the stubble and bjuming it is very obvious. 

In the lowlands where the BiU-btig abounds, the Lepidoptero^ 
ares unknown, so that there will be no necessity for burning more than 
the stubble, which should, however, be cut high, at least 6 inches above 
ground, to insure the destruction of all. 

Mr. Spigener turns his poultry into the corn-field in spring, but con- 
siders this a rather dangerous proceeding, on account of the ^^remark- 
able gnp'^ of the Bill-bug; he has seen them cause chickens gi^eat dis- 
tress by gripping the throat as they attempt to swallow them. 

The testimony of Mr. Spigener Just given^ relative to the hibernation 
of the adult beetles in the stalks, is corroborated by the experience of 
Mr. S. M. Eobertson, as reported to the Department. This gentleman 
stated that upon examining the stalks during the winter ifime fully 50 per 
cent, of the stalks were found to contain the 

and healthy, notwithstanding the extreme severity of the winter. In 
one field, which was completely under water for six days during January, 
they were found to be as abundant and apparently as healthy as in 
those fields which remained above water. With regard to remedies, 
while the beetles are actually at work in the spring upon the young 
corn, the dusting with some arsenical poison, such as Paris gTcen or Lon- 
don purple, mixed with some diluent in the proportions we have so often 
indicated, would probably be effective in destroying many beetles while 
in the act of gnawing their way into the stalks." 

With regard to preventives, a most perfect one will be found as 
already indicated in pulling up and burning the stubble during the 
winter, or preferably as early as possible after harvest. With refer- 
ence to this remedy Glover says : "A very perceptible decrease of the 
Bill-bug has been observed where the practice of burning the roots has 
been followed, and, if persevered in, might nearly eradicate them in the 
course of a few years.^' 



STRUCTURAL AOT DESCRIMrVE., 

^The distinguishing generi<3 characters of SpJtenopliorus m^j he Meflj 
given as fpUowB: Side pieces of metastemum rather narrow 5 epioaera 
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of me^sterntim esternaUy truncate (n front coxae narrowly 

separated by the prostemum; third joint of the hind tarsi either gla- 
brous or only pubescent at the sides, A peculiar external appearance 
will render the genus at once re(K)gm£able to the experienced eye, while 
the numerous species are very difficult to distinguish. The form of the 
tibiae and tarsi and the vestiture of the latter have furnished excellent 
characters to divide the genus into natural groups. That to which our 
spe<3ies belongs is characterized as follows: Tibial all rounded (not 
truncate) at outer apical angle; third joint of hind tarsi conical (not 
broadly dilated) ; third joint of anterior and middle tarsi feebly dilated 
and spongy pubescent at the sides. ^ Of the five species constituting 
this- group, two are easily known by the third elytral interval strongly 
elevated at basal third; the third species (8. costipmmis Horn) has the 
elytral intervals alternately subcostiform in their entire length, and 
the thoracic smooth lines parallel and equal. The two remaining species, 
8» pm^Mna^ 0]iY. 2bnd rofoeste Horn, are so closely allied that Dr. Horn 
himself, in describing the latter species,^^^^ It is with considerable 

diffidence that I venture to name the present form.^' S.pertinojj i& mncih 
more common than rohmtus, and has long since been known as greatly 
injurious to corn, though its earlier states have never been described. 
The differences between the two are very slight indeed, and hardly en- 
titled to specific v^lue; in pertinax the piedian thoracis vitta is more 
suddenly dilated and more narrowed toward tho base, the elytral inter- 
vals feebly alternating in width and convexity, while in rahtistus they ai^ 
equal. 

Omitting characters of minor importance, and those peculiar to the 
group (already mentioned above), we would give the following short 
diagnosis of our species: 

SpHENomoKUS ROBUSTUS,--:Jfn^o.— Black, moderately shining beneath, upper sur- 
faee covered mth oehxeous subsericecms exudation (which, however, is very easily 
ral>h6d bj65 the beetle then appearing of a dirty color) ; thorax with three feeble, 
smooth, longitudinal vittaa of unequal width, the intermediate one feebly dilated at 
middle and attaining the base with its broader posterior end; elytra finely striaite, the 
intervals fiat, snbeqaal, not alternating in width and convexity. 

Ztitrw.— Length 12^'°; color, dingy white; head chestnut-brown, with- four vittas 
of paler color, two upon the occiput, converging towards the base, and one along 
each lateral margin: Trophi very dark, clypei^ paler; body fusiform, strong]y curv^, 
swelling venttal^r froi^i the third abdominal joint posteriorly, slight]^' recurved and 
rounded at anal extremity. Head large, oblong, obtusely angulate at base, sinuately 
n.arrowed antieriorly ; frontal margin with a shanow emargination between the man- 
dibles; upper surface with a median channel, the oc^cipital portion deeply incised, with 
raided edges, continuing as a shallow impreBsed line to the middle of the fixint; on 
eittier side an engraved line, commencing upon the vertex, becoming deeper after 
crossfng the branchea of the Y-suture, and terminating at the frontal margiji in a 
brittle-bearing depreflsion; front with four additional bristle-bearing depressions; sides 
a^d vertex with several long bristles arising in depressions; antennfe rudimentary, 
oceupying minute pits on fhe frontal margin at the middle ©f the base of mandibles; 
ocelli a single pair, visibly only as translucent spots upon the anterior face of the 
thickened frontal margin, outside of and closely contiguous to the antennae from which 
thoy are separated by the branches of the Y-suture, a few jSlgment cells obscurely 
visible beneath the ^surface ; clypeus iree, transverse^ trapezoidal, with faint impressions 
along the base and at the sides ; labrum small, elliptical, bearing spines and bristles, 
a furrow each side of the middle, forming three ridges, so that the organ, when de- 
flected, ajjpears three-lobed; mandibles stout, triangular, unarmed, with an obsolete 
longitudmal furrow on the outer face; maxiUse stout, cardinal piece transverse, basal 
piece elongate, bearing a palpus of two short joints, and a small rounded lobe, fumifhed 

*For the classification and systematic arrangement of 'SphmjopTiortis and its species 
we refer the reader to the following papers: I)r. George 'Roxj^'y Contnbutions to a 
Knowledge of tKe Ourculionidce of the U. S. (Proc. Amer. i^ilos. Soct, 1873, pp. 407-420), 
and Dr. J. L. Le Gonte in The Blmnchophora of Americd north of Meccioo (Z. c, Vol. XV, 
1876,p.330.) ^ 

tii.c.p.4l9. 
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at tip^tM a brusk of ^inj hairs, tlte lolbe eoncealed l^y tie laMum laMtfm cansisting 
of a l^e Mangiilar men tum^ exGaTate beneath palpig^r^ wiih a deep 

median clianBe^ labial palpi divergent, separated hj the ligula, of Wo j pints snbetxiial 
in lengtii t ligiila represented by a prominent rounded lobej densely clliate on tbe under 
snrfaceV'Tlioraclo joints separated above fey transverse folds; the first wider, covered 
above by a transverse, tbiiily cMtinoas plate^ the two folio v,4ng similar to tba abdom- 
inal joints; abdominal joints forming on the dorsum narrow transverse folds, separated 
by two wider folds, tbe antemor fold atfeiiiin^: tbe ventral snrfaee, tb^ second fold 
confined to tbe dorsum, eigbtb and nintb abdominal joints longer^ excavate above, 
witbout dorsal folds; beneatb, the first three joints eontractedj the sueoeeding joints 
enlarged^ the terminal joint broadly rounded, with an^ opening upon a fold at its 
base ;'sides of each joint presenting nnmerons longitudinal folds ; strgmal^ very large, 
nine pairs ; the first on the anterior margin of the pro thorax, low down upon the sides ; 
the remainder upon the sides of the first eight abdominal joints^ above the lateral 
prominencesj beginning upon the first joint at the middJo of the side and gradually 
rising to a dorsar position upon the eighth joint; thoracic and last abdominal pairs 
large, oval ; the int-ermediate pairs smalieiy elliptical ; all with chitinous margins of 
dark-brown color. The noticeable features of this larva are its cephalic vittfe^ and 
conspictious spiracles. 

The larva of the closely allied Mhodohcmus l^-putwtatui llh (undescribed) has a more 
slender form ; the anal segment ia protuberant, armed with two blunt terminal spines ; 
the head is broadly rounded, not vittate, mandibles bidentate, ligula emarginate, not 
ciliate; the ocelli occupy the same relative positrons upon the fi:ont margin as in^ 
Splimophoinis^ but ar^e larger, convex, lenticular, with pigment spots plainly visible 
beneath. In all other respects the two larvm agree very closely, even to the folds of 
the body-joints and position of occipital depressions and bristles. 

The larva of Mhynchophorus Mmniermmni Fabr. CCand^ze, Hist, des M^tam. de q, 
CoMopt. Exot., p. 51, PI. IT^ Fig* 1) agrees in general form of' body and trophi, but the 
mentum is quadrangular, the labruin distinctly trilobed, md the abdominal spiracles 
wanting. (See Horn:— -Trans. Am. Ent. Soc. VII, p. 39.) 

P-wpa.— Average length, 17 millimeters. Stout, rostrum reaching between first pair 
of -tarsi. Arrtenua?, but slightly elbowed and reaching not quite to bend of anterior 
femora and tibiae. Eyes scarcely discernible ; face with three pairs of shallow tuber^ 
cles, the basal pair the 'largest, and each giving rise to a stiff, brown hair. Other 
minute piliferous tubercles, especially near the posterior dorsal border of the abdomi- 
nal joints, being very stout on the pre-anal joint, or pygidium, where they form two 
earies of qimdridentate ridges. 



THE SMAI/I/EB O0B1?^^ STALK-BOEBE, 

{FmpeUa Ugmsella ZeUer.) . 
Order Lepidoptebaj family Phyoidje. 
[Plate Vn, Fig 3.] 

PAST HISTORY. 

TMs new corn pest was first received by us in the latter part of July 
from Mr. A. 0. Walker/ of Eichmond Cenntf. Georgia, through the 
commissioiier of agriculture of tJiat State. Mr. Walker sta/ted that 
the insect was doing great damage to both young and 0I4 corn, and 
that on ten acres of corn he had just gathered two wagon -loads of stalks 
which had fallen to the ground firom the work of this insect at the roots. 

In the latter part of August we sent Mr. Howard to study it at At- 
lanta, Ga. and Golumbia, S. O., and in Jep tember and October it was 
studied at Atlanta by Prof Barnard. 

Accounts differ slightly as to the length of time for which this pest 
lias been known in South CaroHna and G^eorgia, but none place i^t far-^ 
ther back than 187^. It seems to have appeared first lii iforthera 
Georgia, and in the latter pa^rt of 1881 it was foxind as far north as 
Ghapel HUlj 0., by Pro£ J. A, Holmes^ of tbe State university at 
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that place. Bo far we hare only rec^^ it from the tbree States of 
Kortli and Sotith Garolina and G-eor^^^^^ It is remarkable that an in- 
sect so numerous and destructive as this pro^^ecl to be in those parts of 
the Soulfc mentioned shoiild have remaiijed hitherto unrecorded, and 
this and similar irruptio'as of injurious insects, not observed or recorded 
befGre, has led us to some speculations as to their meaning.* 

HABITS AIH) NATURAL HISTORY. 

While chiefly injurious to young com, destroying many stalks and 
necessitating the replanting of many hills^ fhe Smaller stalk-borer works 
throughout the entire summer and fall, and, as late as October, cuts the 
toughened stalks of the late corn to such an extent that they are easily 
blown to the ground, and the ears are often rendered useless by con- 
tact with the wet earth. The principal work of the borers is done at 
the surface of the ground, although they are often found just above or 
below this point. They bore through the stalk in every direction/some- 
times entirely severing it, more often weakening it, so that the slightest 
gust of wind blows it to tiie ground. From six to fifteen of the larvae 
are usuaHy found in a single stalk. The borers are extremely active, 
and retreat with great rapidity into their burrows upon the slightest 
disturbance. 

Their operations on the stalk when young are principally below the 
surface, their attacks being confined to the outer crust, which they some- 
times completely girdle. They generally commence to work between the 
rootlets, whereby these are also often girdled and die in consequence j 
this injury to the outer surface of the root-stalk extends, occasidnally, 
as far down as the depth of two inches. After the worm has attained 
about half its size it bores into the stalk, also below the surface, gene- 
rally above and very close to one of the rootlets^ in a more or less 
straight line, until it reaches the opposite hard parts, or it works gradu- 
ally upwards, widening the channel more and more, until sometimes 
there is formed a large cavity, leaving only the rind of the stalk un- 
touched. The nearly Ml-grown larva seems to prefer to work just 
above the surface of the ground, and may often be found in company 
with the larva of Diatrma sacchari '(Fat)r.)!. When ready to transform, 
it leaves the stalk and spins a delicate, though tough, white, oval, 
somewhat flattened cocoon, which is completely covered with earth or 
excreme^tal j^llets. It is usually found in a shallow depression on the 
surface of the ground, so that it is eactremely difficult to distinguish it 
from its surroundings. 

T^he moth issues in about ten days after the larva has transformed to 
pupa. It has the singular habit of feigning death, and is not readily 
disturbed. The corn or other object upon which it may be resting can 
be handled quite rortghly, and it even allows itself to be touched, when 
it will either remain in position, or will only move for a short distance, 
and will rarely attempt to fly. If, however, the corn on which it rests 
be shaken too suddenly, it will drop to the ground, draw the legs and 
antennae close to the body, and will remain in this position motionless 
for a considerable length of time, even if quite roughly moved about. 
It rests in an upright position with the wings close to the body with 
their tips on the corn; the antenna are laid backward on the dorsum 
and are not readily seen. Its flight is quite swift but of short duration. 

This insect appears to be at least two-brooded in the Southern States, 

* See New Insects Injurious to Agriculture." Am. Nat^ Feb., 1882, p. 151; Froc, 
Ads. Ass.:AdY* Be, YoL SXX. 
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as the first moth was bred August 4, 188I5 and the uaoths were continu- 
ally issuing as late as January 31, 1882. During this time larvje were 
occasionally noticed crawling- about, and one f^pocimen which was not 
yet qaite fully grown was seen as late as January 25, This individual 
belonged to a lot of larvai collected October 28, 1881, and it would ap- 
pear from these observations that the insect in its natural habitat hiber- 
nates in all three states, as larva, pupa^ and adult. 

. . - PREyENXIVESvl- \ \- 

It will be impossible to find a perfect prerentive for the d amage done 
by this insectj since it hibernates, as we have j ust stated, in all three 
states of larva/pupa, and adult. It seems probablej how- 

everj that the use of the same remedy rG^mmended for the ^'Bill-bug,^^ 
namely, plowing up and burning^ the stubble, wiU greatly rediice 
numbers of the worms. The earlier this is done the more eilectual will 
it prove. , 

NOMSlNOLATIJRE AISTD GHARAGTERS OF MOTH. 

pempelia lignoseVM* originaUy described by Zeller in Isis, 1848, 
page 883, but this description is inaccessible to us. His short ciiarao- 
terization of the species, however, in his Beitrage zur Kenntniss d. Iford- 
amerikanischen Nachtfalter, corresponds so exactly with, the more typi- 
calibms of bur Corn-stalfc borer, that until further light is thrown upon 
the subject we must consider them identical.t 

The species is, however, very variable. , With ihemale the middle of 
the front wfrigs is usually pale grayish-yellow, gro^^ang darter in many 
individuals. Around this light center is a brown border, intermixed in 
many specimens with grayish scales. In one e^pecimen tlie front wings 
are of a nearly uniform gray. The hind wings are semi-transparent, and 
the under side of the front wings is dusky. With the female the front 
wings are often black with purplish reflections, varying to a ligh± 
reddish brown, shaded with gray. 

The mouth parts of the male merit description. The maxillary palpi 
^re three-jointed ; joint l, lo^^^ 2, ahort, stout, and 

shaped somewhat like an acorn ; joint 3, slender, curved ; joints 2 and 
3 cbyered on the inner side with very long ferruginous hairs. The la- 
bial palpi are also three-jointed ; joint 1, short; joint 2, four times as 
lon^ as joint 1, concave on ita inner side and flexible, inclosing in its 
cavity whm at rest the entire maxiUary palpus^ so that even the t^^^o^ 
the long tuft of hairs is rarely seen ; joint 3, minut^ Joints 2-8 of f he 
antennae form a curve and are ftirnislied with long hairs, so that the whole 
appears as a sin gie laterally compressed and tufted joint. ( See Plate 
YII,Kg.a) 

In the female the maxillary palpi are very small and consist of 
but a sin gle tufted joint, and the labial palpi and antennae are simple. 

The range of the species is great, and feller records it from Carolina, 
Texas, Columbia/ Brazit, and I*at^^ } : 

DESGRIPTim 

P13MPELI A U[GN08ELLA.-—i^'rva.— Length, 16^^ ; average diametej ; nearly cyl- 
indrical. The color is variable. The prevailing color of the young laryaa is jsale, some- 

*Z€ller, in liis papc5r on the Colomhische Chiloniden, Crambiden Tind Phyciden, gives 
BisaiGha^vdi B JSlasmopalpus migustelhw and his own Pempeliu inmutelM as synonyms of 
F, lignosella, : 

f Since this was in type Professor Zener has co^^ detenoination fcom 

fpecimeus senfe Mm. 
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times almost wMte^ changing later to a dark greemsii orpurplish brown. Head dark 
brown and Mghly polished, somewhat smaller than the first thoracic segment into 
which it can be partialiy drawn ; cervical shield black, polished, with a pale median 
line, its front margin pale greenish white ; abdominal segments, each with a trans- 
verse wi±ttMe across its j)08terior third, which is either of a reddish or purplish color ; 
the anterior two-thirds of all segrdeht^ very pale or almost white and marked with 9 
reddish or purplish longitudinal lines : anal shield dusky, with a few indistiuot darker 
spots along front margin j venter either light or dark-bluish green f legs pale, with 
a faint Isluish-green tinge. 

Pw^a.— Length, fi?om 9 to lO^^i. Color, yellowish-brown, the sutures of all parts 
and the stigmata brown; the dorsal line more or less distinct and quite dark green; 
eyes black, large, projecting; head rounded; thorax faintly transversely wrinkled. 
The dorsum of abdominal segments with fine impressed punctures, ventral surface 
smooth ; tip bluntly rounded dorsally with a low, slightly rounded circular projection, 
which along its posterior edge is furnished with 6 fine slender spines, having their 
tips cuiTed downward. 



THE BOLL-WOEM ALIAS COEN-WOEM. 
' {Seliothis armigera Hubii,) 

Order Lepidoptera ; family JTootuid-E. 
[Plate I and Plate XII, Fig. 1.] 

INJURY TO CORN IN 1881. 

The autumn of 1881 was rather remarkable in economic entomology 
from the excessive injury to corn in the more northern States by this 
insect. The species is one of the most widespread and injurious of the 
farmers^ pests, and, as we have treated of it rather fully in the forth- 
coming fourth report of the United States Entomological Gommission 
as ah enemy to the cotton plant, we repeat in advance what we have 
there said upon its food-plants, other than cotton, and a4d a report of 
observations upon it made under our direction by Judge Lawrence John- 
son, of Holly Springs, Miss. We also reproduce a colored plate pre- 
pared for the Gommission report. 

POOD-PLANTS OTHER THAN COTTON. 

GoRN.— -It has for some time been supposed that the first oecasion on 
which attention was publicly called to the fact of the identity of the 
Boll- worm and the Corn- worm was in Mr. Glover's report upon cotton 
insects, published in the Patent Oiace Agricultural Eeport for 1854, 
where he gives the credit to Gol. B. A. Sorsby, of Columbus, Miss., in 
the Ibllowing words : 

There is a striking similarity between tlie Boll-worm and the Corn-worm in ap- 
pearance^ food, and habits, both in the caterpillar and perfect state, which leads to 
the snppmition that the Boll- worm inay be the young of the Com- worm moth, and 
the eggs deposited on the young bolls as the nearest substitute for green com, and 
placS on them only when the corn has become too old and hard for their food. Col. 
B. A. Sorsby, of Columbus, Miss., has bred both insects and declares them to be the 
same ; and, moreover, when, according to his advice, the corn w^as carefully wormed 
on two or three plantations the Boll- worms did not make their appearance that season 
on the cotton, notwithstanding on neighboring plantations they commit great ravages. 

It is naturally desirable that so imijortant a discovery as this should 
be rightly credited, and it was therefore with considerable interest that 
we read the following paragraph in the article on the Boll-trorm in the 

10 AG 
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Am^em G<Mon Fl€mt&r for My^ 1850^ by Mr. J. W. Boddie, of 

Talis iMect is an auonaaly in the natural history of inseotSj for it ia much more de- 
structiwto the plant, cotton (^(jffgy^Aiwm), for which it was ueYer made, than to the 
one to which it naturally belongs, corn (i^^ 

If I atn right in my supposition, this insect is the cat^erpinar we find in the end of 
ears of c^rn^ eating the silk and some little of the com. This insect is at the North as 
well: as at the South — in fact it is whereyer the corn growa and will never depredate 
on the cotton plant save through necessity. 

The same fact of the identity of the two insects was snbsequently inde- 
pendently proven and published by Dr. J. H* Zimmerman in the Amer- 
icmi Qettm Plmter fox 1855^^ Mr, E. Baiiderson, in the same journal^ for 
1858, and by the writer^ in 1864, in the Frairie Farmer AnnuaL The first 
time Mr. Glover expressed his belief in this identity was also in 18G4, 
the previous demonstrators all having been Southern planters. 

Sufficient has already been said in the introduction concerning the de- 
struetiveness of the Boll-worm to corn, and thero remains to discuss here 
only its methods of work. In the j^ortli there are normally two broods 
which feed upon corn and exceptionally three. The first brood occa- 
sionally makes its appearance early enough to feed u])on the staminate 
flowerSy or tassels," before the ears are formed. Instances of this are 
recorded by Mrs. Mary Treat, of Vineland, N. J*, who writes to the 
Ameriemi JSntomohgist^ Augiii^^^ , : ■ 

The other day I passed a large field of com. where the depredationf? of this worm 
yjrere visihle upon almost every stalk. They had done their work weeks beforCj eat- 
ing through the leaves while they wore folded around the staminate flowers before 
the ears had begun to make their "appearance.; 

It is probably the secdtid brood which attracts the most attention and 
does the most damage. In August and September the infested fields 
begin to present a sorry sight. Many of the busks are seen to be pierced 
by circular holes, and upon opening, the grain is found to be eaten in 
furrows, principally at the outer end of the ear. If the work has been 
done before the kernel has set or hardened, the milky juice will have 
exuded and smeared the end of the ear, when moUl soon forms upon it, 
other insects work their way in and feed upon it, and the whole ear soon 
presents a disgusting appearance. 

Earely more than one iuil-grown worm is found in the ear at the same 
tim^, though frequently severj^l of ditterent sizes are io be seen. In the 
course of its growth the worm by no means confines itself to a single ear. 
As the whim seizes him, or as the flavor of one ear palls upon his deli 
eate appetite, he leaves it and enters another either upon the same or 
an acljoining st^lk. The journey from one to another is made in the 
night, and the new ear is usually ent^^^ circular hole bored 

through some part of the husk ; so that the mere presence of a hole in 
the husk does not, as is thought by many, necessarily imply that the 
worm has left the ear to transform. 

From the first to the last of September the worms of this second 
brood bore out through the husks and enter the ground to transform, 
those pupating first frequently, in w^arm seasons in the more northern 
locahties, and always, we believe, in th^ latitude of South Illinois, Mis- 
souri, and Virginia, giving rise to a third brood, which feeds upon the 
hardened corn if more congenial food is not at hand. 

It was formerly thought that the efforts of the worm on corn were 
confined to the tender and milky ears. In fact we stated {American 
Untomologist, I, 1869, p. 212) that— 

The worm caiiTiot live on hard corn, and it is usually full-grown when the kernels 
aretn the "milk" state. 
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In 1870, however, we corrected this idea in the following words (see 
Third Missouri Entomological Eeport^^ 

I wa^s formerly of the opiuion that this worm could not live on Lard corn, and it cer- 
tainly does generally disapped,! before tbe corn fully last fall Mr. James 
Haiknesa/of Saint Louis, hrougbt me, as 1^^^ the latter part of October, from a 
corn-field on the Illinois bottom, a number of large and well-ripened^ ears, each con- 
taining from oae to five worms of different sisses, subsisting and flourishing upon the 
bard kernels. 

Prof. E. W. Olaypole, of Antioch College, Yellow Springs, Ohio, also 
called attention to the same fact in the Islovember, 1880, number of the 

American Entomologist, He says : 

In cuttint? my own corn yesterday I found many specimens of this insect, and there 
now hes before me an ear almost uninjured and nearly dry, tbe kernels being too hard 
to yield to tbe nail, and full of meal w^ben broken, in which is an almost full-grown 
worm engaged in eating these bard grains. * * Later. I have as late as the 
first week of tbis month (October) found small Corn-worms, not naore than half an 
inch long, engaged in eating the ripe ears of corn, and I can add from experience that 
these small worms can bite Sharply. - ; 

Last fall (isai), in the vicinity of Canton, 111., Prof. Barnard observed 
that much damage was done to late corn, over two-thirds of the ears 
harvested having contained one or more worms. Live worms were 
found in the ears up to the time of hushing, in the latter part of Octo- 
ber, feeding upon the hard kemels. The ears thus damaged exhibited 
on husking many shallow grooves through the tops of the kernels, which 
seemed, indeed, the favorite mode of work of the worms; but occasion- 
ally a single kernel would be eaten down to the cob. There, as else- 
where, mildew had served to greatly increase the damage done by the 
worm. ' , 

In the Southern States there are always three broods of the worm 
upon corn, the later broods preterring the tender cotton bolls to the 
tough corn, 'flie moths in early spring lay their eggs on the leaves of 
the corn, and the newly-hatched larv^ begin feeding at once on the 
spot of their birth. By these yaung larvsB many irregular holes are 
eaten through the tender leaves, giving them, as has been well said, the 
appearance of having beeu riddled by a charge of small shot. In this 
manner tbey feed for some time, gradually working their way downward 
into the sheath of the leaf, and finally reaching the closely-rolled ter- 
minal budy into which tliey bore and remain feeding until they attain 
their full growth, when they gnaw directly outwards and, crawling into 
the ground, transform to pupse. 

The eggs of the second brood are laid upon the leaves and upon the 
sheaths of the tassels about the 1st of June. The worms feed, as be- 
fore, upon the leaves at first, upon the tassels, and later, as they ap- 
proach full growth, they are to be found feeding upon the kernels, silk, 
and cob of the forming ears. 

The third brood, commencing shortly after the 1st of July, may be 
compared in its destruct^veness to the second brood at the north. It is 
very numerous, and is the last brood which injures corn to any extent. 
Tlie eggs are laid upon the end of the husk or amongst the silk, and 
tlie worms work in the manner previously described, occasionally pierc- 
ing the husk and migrating from one ear to another, although the ten- 
d(5icy to do this is much less when the ears are tender than after the 
grains have begun to harden. The worms of this brood pupate in the 
usual way, and those of the next betake themselves almost exclusively 
to cotton. Occasiohally a worm is found working in the ears of bardened 
corn ill close proximity to a cotton-Aeld, but it is a comparatively rare 
occurrence. 
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Tomato,— Perliaps nest in imporlance to the damage done to cotton 
and com comes that done to the tomato c^^^^^ In 1867 the Boll- worm 
played havoc with tlie tomatoes of Soiithern Illinois, eating^ into the 
green fi'ttit and eausing it to rot. (See Atmrican J^ntomologistj 1, 212). 
In his report for 1870 Mr, Glorer speaks especially of l;he damage to 
this crop the previous year in Maryland. The worm hored into both 
the ripe and unripe &uit of the tomato, rendering it wholly unfit for 
use. It was said that a single caterpillar Would ruin a number of the 
fruit on one plant alone. 

Mr. Crane, of Mandarin, Fla., an exttosive vegetable grower, lost^ in 
1878, one third of his crop of tomatoes through this Heliothis. 

Prof. J. E. Willet, of Macon, Ga., in correspondence with the Depart- 
ment in September, 1879, related the interesting fiict that in the vicin- 
ity of Macon, at least, the Boll-worm had developed the mischievous 
habit of boring into the tomato-stalks until they were nearly or quite 
severed, thus doing more damage than it could have done by confin- 
ing itself to the fruit. The larvse have also been found feeding upon 
the leaves of tomato, at Washington, by Mr. Pergande, one of our as- 
sistants. ^ ' _ 

The Boll-worm has also been found by J. Jenner^ feecl upon 

the tbihato plant in England, and we have already elsewhere commented 
upon the interest attaching to this fact, since the tomato is grown with 
such difficulty in England.* 

Tobacco, AND other SotANACEiE.-— So far as we know there has 
been no record of injury to tobaeco by the Boll worm in this country 5 
but Mr. Gh. Goureau, in his Insectes Ntdsibles (second supplement, 1865, 
p. 132), mentions the fact that it devours the leaves of this plant where 
cultivated in Europe. 

Of other Solanaceous plants we may mention the red pepper (Capsi- 
cum annuum)ythe Jamestown or Jimpson weed {Datura stramonium), 
and the Ground-cherry (P%sa^^s). The injury to peppers is mentioned 
by Professor French in the report of the Illinois State Entomologist for 
1877, p. 102, while the observation oh Stramonium was made by Dr. 
Barnard and Mr. Sehwar% atSelma, Ala., in August, 1880. On Fhysalis 
they were seen by Dr/ A. Oemler, at Savanniah, Ga., and we ifound them 
ruining the fruit of this plant in all parts of Kansas in 1877. 

Leguminos.^:.— The Boll worm is very fond of boring into the pods 
of Leguminous plants. Tlie pod of the common garden pea (Fistmi 
sa^mm) is frequently destroyed by it. t 

Boll- worms were discovered feeding on the common string-bean 
{Pha^eoMs vulgaris) in the vicinity of Kirkwood, Mo., by Miss Mary 
Murtfeldt. In October, 1879, specimens were received from B. Land- 
reth & Sons, Philadelphia, which had damaged their Lima-beans to the 
extent of from 3 to 5 x)er cent. Upon the field bean they were observed 
feeding by Mr, Howard, near Savannah, in 1881. With all these species 
of beans, and with the garden pea, the method of work is thesame--the 
wormi bores into the pod at some one point, and never leaves until the 
entire contents are ruined. With the common Cow-pea of the South 
( Vigna smd DoUclioSj spp.), in the pods of which Heliothis is t^ery often, 
found feeding, the work is frequently done in quite a different way. 

Am&i^ican Entimiologist, II, 172. 

tSee quotation from Mrs. Mary Treat, in the American JE/ntomologistj Vol. 11^ p. 49. 
See also Glover's report of the Entomologist for 1870, p. 84 ; our third Missouri Report, 
p* 105 ; and report of Prof. Wm. Trelease^ _ in the Eeport on Cotton Insects, 1879. 
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The seeds are separated by marked fleshy partitions^ aud, rather than 
pip^rce these partitions, the worm, bores through to the outside^ and enters 
again opposite to another pea. In the same manner it infests Erythrina 
/i^rft^icm— a leguminous plant which grows wild through the South, more 
commonly near the coast. (See Report on Cotton Insects, Department of 
AgriGulture, 1879, p. 296.) In Europe is found on Lucerne {Medicago 
satwa) according to G^oureau and upon the Chick-pea {Cicer 

arietimm) according to M. J. ^ehlloxi {Insectologie AgrieoleylSQd^ p. 205.) 
In the latter case the young worms feed upon the leaves and the older 
ones bore into the pod. 

OuoxjRBiTACEiE. — Among the Gticurbitacese several useful plants 
are injured by the Boll-worm. Glover,in 1870, records i^umpkins ( Gueur- 
Mta p€po)ymd Judge Johnson, in his report here appended, mentions 
melons {CuGumis melo) ^nd mmmer Bqna^h {GtiGurMta verrucosa) » Mr. 
Glover, as long ago as 1855, found the Boll-worm feeding in the flowers 
of squash.— (Glover, 1855, p. lOQ). 

Malvaceae.— Professor French (seventh report of the State Ento- 
molpgi^t of Illinois) reports the worm as feeding on the growing seed- 
pods of the large-flowered Eose Msllow {Hibiscus grandiflora) along 
streams in Illinois. He has recently published the fact, however^ that 
the larva concerned in this injury was not Heliothis but a Pyralid.* 

l^he useful Okra or Gumbo plant (JBTt&isow^ esmdentus) is often de- 
stroyed, according to Judge Johnson, by this larva. 

Other FOOD-PLANTS.—The families Iridacese, Oonvolvulacese, Urti- 
(jacese, Eesedace^e, Geraniacese each contain a single food plant of Helio- 
this, Mrs. Treat, in her Vineland address on insects, quoted from in 
the AmeriGm Entomologist^ I, p. 43, mentioned the Gladiolus, grown 
frequently in flower gardens, as being occasionally eaten in the spring 
by the Boll-worm. Mr. Schwarz several times found the worm, at Selma, 
Ala., feeding on the green fruit of Ipomea commutata. He remarks : It 
is a very curious sight to see this large larva with its head imbedded in 
the comparatively small fruit of this plant." Mr. Goureau (l. c.) men- 
tions hemp {Cannabis) as one of the European food plants, and Kalten- 
bach (Pflanzenfeinde, &c,, p. 12) states that the worm lives from June 
to August on the Dyer^s Mignonette (i^^5^<^a luteola), 

Witoin the last year the worms were received from Mr. Daniel Wilter, 
of Denver, Colo., as boring into the stems of his garden Geraniums, and 
also eating the leaves of the same plant. 

These are, so far as we have been able to ascertain, all of the food- plants 
of Heliothis armigera yet known or at least yet recorded. Others will 
undoubtedly be found from time to time, and it is not improbable that 
the present list could be swelled into the hundreds by a diligent and 
specific study of this insect for a year or two, for enough has been said 
to show that it is a very general feeder. 

In this connection w"e cannot avoid making the statement that the 
Boll- worm is by no means exclusively vegetarian in its diet, although 
this T>oint will be fully discussed in the special report. It has been re- 
peatedly known to devour the pupce of the Cotton- worm {Aletia xylina) 
when free uxjon the plants, and has moreover gained a wide reputation 
as a cannibal, the larger individuals frequentiy dining upon the smaller 
ones. 

** This statemeiit \vas containecl in a rex^ort pxt^pared by Professor Freiicli for tlie 
tliird report of the ITiiited States Eiitomologicai Commissi oiij but wliicb has beeu inde- 
pendently printed in the elcYentk report of the State Entomologist of Illinois. 
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REPORT UPON HELIOTHIS ARMIGERA. BY JUDGE LAWRENCE JOHN- 
SON, OF HOLLY SPRINGS, MISS. 

Holly Spiungs, Miss., Novemler 1, 1880. 
In this vicinity Heliothis armig(ra (Boll-worm) made no appearance in cotton till 
the first or second week in August. Manj' of my observations may be of general in- 
terest and some value. It is worth notice that whilst cotton was free from its ravages 
so long, all the early com in the county was infested to a remarkable degree. In the 
field examined by myself, which was planted at short intervals from the 15th of March 
to the 15th of Apri^l, and was in roasting-ear from the latter part of June, not more 
than three per cent, of the ears were found without at least one worm. It is seldom 
more than one is found. If two or three, they were apparently of different ages and 
sizes, and not in the same burrow or on the same side of the cob. This, in ooiumon 
estimation, is attributed to the instinct of the parent teaching her to deposit but one 
egg to the silk. 

But one in the habit of observing insects soon finds instinct (if the word should not 
be discarded altogether) a very unreliable explanation. It is true this moth does not 
oviposit rapidly, and drops but qac egg before her restless habits drive her to flit to 
another resting place ; but she may come back again to the saiae ear. Other moths 
also may use the same shuck to provide a feeding-ground for their young without iu- 
quiring whether there is a tenant within or not. This is the reason why, when several 
worms are found on the same cob, they are of different ages. The eggs are laid by dif- 
ferent moths at different times. 

There is another fact to be noticed in accounting for the solitary habits of these 
worms. They are the most ravenous and canuibalistio of vegetable feediug larvjB I 
have noticed. Whenever in the course of feediDg on young seeds — their normal nutri- 
ment — one comes to the ribs of another he eats right through and seemingly prefers 
meat to bread. I have seen a number so destroyed. True, I have also found contig- 
noua burrows, and touching at some one point, both containing live worms ; but upon 
close examination I am satisfied the aggressive caterpillar reached the older burrow 
at a point filled only with d4lyi'i8. The first having passed on, of course he turned to 
more inviting pasturage. 

ThiB July crop of Heliothis found in early com, and called the first crop, is not strictly 
such. As in case of many other insects, the period of development in the pupa state 
is irregular. They hibernate in this form, and come forth from the ground in the 
spring, at the return of reviving heat. Their first appearance deserves more attention 
and closer observation. They attack the fii-st thing that bears seeds and pods. They 
might well be named seed-eaters or pod-eaters, for before corn is in silk they will 
scarcely allow a young squash or a young tomato to escape. But it is true their main 
force is reserved for the young corn — and not the earliest, that is, the very earliest — 
for the corn of the gardens in June is comparatively free from their depredations. 
They reserve their main army for the regular field crops of the farmers. 

The egg is laid on or near the silk, upon the shuck — as often described by others— and 
in about three weeks the worm has run its course; he cuts his way through the envel- 
oping leaves and drops to the ground, which he enters to a depth of three or four inches — 
in some cases, if the soil is favorable — but often stops within an inch or two of the 
surface. I have had them to undergo the change in a box without earth, and appar- 
ently as healthful as in their normal element. The pupsB remain in the earth an ir- 
regular period. In one or two instances I have had the fly to appear within seven 
days, but generally ten, fifteen, aud twenty days are required; and I have some of the 
chrysalids yet, at frost, apparently sound, which seem determined to wait for another 
summer. 

From about the 5th to the 10th of August the moth was most abundant, and this 
is called the second crop. For the first time now did they appear plentifully in the 
coLton-fields, but no more to leave them till frost, with a noted falling oft', however, 
about the 15th of September. In this latitude, then, it is the month from the middle 
of August to the middle of September that Boll-worms are to be feared, and this is 
exactly the period they do most damage to cotton. It is a mistake to look for their 
work only on the large or half-grown bolls. This popular error originates in the fa(^t 
that only such remain on the stalks after injury. Even the most intelligent farmers 
rarely notice that the fallen bolls and young squares (as the unblown buds are called), 
which are shed so plentifully at this season, are, in nine cases out of ten, injured more 
or less by this worm. The very young do most of it. I do not deny that atmospheric 
influences may have something to do with the shedding of cotton, as it is called, but 
from a careful watching of several small fields this season I am forced to the conclusion 
that most of this loss is due to insects. There are several of the suctorial Heniipteia 
also taking part in the mischief — and sudden changes in degrees of heat or moisture 
may have some efi'ect — but all the facts point, as you have explained tome in conver- 
sation, to the gnawing of Boll- worms as the principal factor in this kind of blight. In 
the first place the time corresponds with the greatest activity of these larvaj. 
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The farmers say the wet weather is making it shed, or the dry weather has caused 
it, or the cotton was ploughed a little too wet, or too dry, or too close, or too deep. 
They never, for a moment, suspect that the small, soft, downy, salmon-colored moths 
that hover about after sunset have anythiiig to do with it. 

Addressing the same common understanding, their attention may he called to the 
parts of the crop liable to shed (according to the style of the farmers). There are three 
crops to each stalk. The bottom, middle, and top crop ; each of these crops of bolls, 
set with as many partial seasons or summer rains. The bottom crop never sheds. It 
always sets the fruit an.d is never injured by this worm, except when occasionally a 
grown boU is bored, or, more: frequently, gnawed a little and left to be attacked by 
rot later. The middle crop, at the advent of this enemy, is going out of bloom, and in 
the very condition the young worms love most. A boll less than the size of apigeon^s 
egg, eaten ever so little, dies, and generally drops off. Larger than that it may live 
a long time and seldom falls off whether it dies or not. It is here alone that the 
ordinary observer discovers Boll-worm work. 

At this period tho top crop is in tlie sQware, as the unblown bud with itsiuvolucre 
is ealled-^the very stage for the aourishment of the newly-hatched worm— -and it is 
here that the great majority of the eggs is laid. What are the eonsequ^nces ? When- 
ever Heliotliis is abundant a general shedding begins at the top, and extends to the 
middle of the crop. In two weeks the prospect may he changed ten, twenty, or even 
fifty per cen t . A patch near me thi s year, carefully estimated, was changed twenty^five 
per cent. Crenerally throughout the coun:ty ten per cent, is the least calculation. Of 
all the injuries to cotton in this latitude none can compare with Boll-worm, tor it is 
universal and_ a regular annual visitor. Once in eight or ten years Aletia takes a crop, 
and oocasionally Rust breaks out and sweeps off a patch; Hellothis is found every 
year and in almost every place.' 

Is IT THB SAME AS CORN- WORM ?— Again, it wiU need no closer observer than the 
ordinary farmer to weigh these facts and to notice a few more very manifest. For in- 
stance, it is always near com that Boll- worm is worst; it is generally where cotton 
succeeds corn or cotton that they abound, and worst of all where corn is planted 
through a field of cotton to fill up missing places. But it is easy to settle the ques- 
tion by rearing the worms, as I have done this summer, collecting them fi:om different 
gourees and giving them a variety of food. 

There are at least three varieties ; all of them seem to feed without hesitation on 
corn {in every stage, from bloom till harvest), on cotton bolls and squares, on the 
green pods of beans and cow-peas, and do not hesitate to bore into okra, melons, to- 
matoes, and squashe^s. Worms taken from corn were successfully fed on cotton ; and 
from cotton were as easily reared on corn, beans, pease, and okra. Corn in the soft 
stage was undoubtedly preferred to all oth^r food, but they would eat even leaves. 

The moths at this period abound, but are difficult to find in cotton during any day- 
light. They seem to prefer to hide in cow-peas and clover — when these grow near — 
and may be seen about sunset, sucking the honey secretions of flower stems of the 
peas and dipping into the blossoms of the clover. Yet I have never found their eggs 
or young in clover, and rather rarely in the cow-peas. Though almost omnivorous, 
Heiiothid larvae are essentially pod-horers a,nd. seed-eaters. They will take to anything 
having the appearance of a pod. This is curiously manifest in their preference for 
the chrysalids of other Lepidoptera. The larger worms would leave everything for 
the pupa^. of Aletia when they were plentiful. This special carnivorous appetite was 
first noticed September 23 in company with Professor Jones, while we were experiment- 
ing in a field infested with Aletia. There were hundreds of the pupai devoured by 
some enemy that broke into the larger end. Much of this work was fi^eshly done, and 
when I first observed it, a few days previously, I was di3i>osed to attribute it to a 
small black or dark-brown grub (supposed to be Telephorus), many of which I found 
in the iiewly-rified clirysalids devouring the remains. But these were never in suffi- 
cient numbers to account for the destruction of the Aletia pupss. Professor Jones, 
on the occasion alluded to, caught a Boll-worm in the very act, and I have since veri- 
fied this propensity by finding them to prefer this diet to any other. Further obser- 
vation, therefore, led me to acquit the little Telephori of initiating the robbery— they 
only play the jackal at the feast ; the lion they follow is the Boll-worm. _ 

To GokBATTHE E VIL.— My experiments and suggestions may be of some value, but 
I have not to propose any one perfect remedy. Precautionary measures may be used 
with advantage, and can be easily understood by planters generally. It is evident, 
from what is observed as to their food and habits, that if all pod-bearing crops could 
be suspendt^d a twelve-month the race would perish.* But as this is not practicable 
some approximation to its efiects might still be obtained by judicious rotation. It is 
known to planters, and often remarked by them, that cotton does well after fallow, or 
after wheat, or any other small-grain crop. They still remember how healthy the cot- 
ton was just after the war, and how free it is from shedding in sedge land. Herein 
lies a lesson. 



*This is altogether too broad an assertion.—C. Y. R. 
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Heliothidsy as known, paas the winter in the pupa state in the earth, in cotton and 
corn fields, where the full-grown worm ^Irops. As often as possible, then, change the 
cropping, and neYer plant cotton after cornif it can hea^oidedj noi' should it be planted 
near corn if the crop can be pitched otherwise. When a eotton-fieid becomes much 
polluted sow it down in wheat or oats, or plant in corn, to be followed by one of these. 
Green com is the great nursery of this plague, and next to the corn is a ereat crop 
of Southern cow-peas. ^ » r 

_ The worst infested field I observed this year was a small one in which there had 
been a bad stand of cotton in the spring, and to mend it corn was planted in the 
missmgplaces. By unsMlled working more damage was done to the stand, and to 
mend_ this again cow-pesB were dropped in the gaps. No arrangement could have 
suited RehothiB better. The peas supplied the moth shelter during the day, and their 
lavoiite repast at fall of evening. 

^ Some old and formerly large and suceeBsful planters tell me that their practice to 
top cotton, about th^ 10th of August, and %um the young shoots was a check to the 
iJoil-worm. By this practice no doubt many eggs and young larvie were destroyed. 

Natural ENKMiES.—Their natural enemies afford some degree of protection. Birds 
might be fostered, as suggested by yourself with regard to Aletia, by putting up martin 
boxes about in the fields. The bluebirds are fine huntera of the worms, but I have never 
seen them catch the moth. They wdll take to any kind of a box if the martins do not. 
lliese are great fly.catchers, as is well known, and fly late— the very time for crop- 
destroying moths of all kinds. But of all birds, the most effectual I have found are do- 
mestic turkeys and chickens. Turkeys range through a cotton-field, looking up into the 
leaves, and well hid must be the worm they do not find. Their value h^ long been 
knowu-iii tobacco-fielde. Chickens, on the other hand, not so good after worms, are 
- exceedingiy active in pursuit of the moths. When two small fields, near me, and dailv 
visited this summer, became naturally infested with Aletia, the last of August and 
first ot September, the neighboring turkeys and chickens were there from niornimr till 
^-Xf?^%, ^^^T iiever allowed Aletia to get more than half grown. Even when the 
^(/th ol September, X brought hundreds of Aletia larvae into one of the fields for exper- 
iments with Pyi'ethrum the turkeys hunted them out, and, with superior interest and 
eyesight, m a few hours none were left except two, whiehwere old enough to web up 
before they were found out. ■ 

How they should find the Boll-worm so often I do not know, but as a fact it was 
vam lor^me to mark stalks with young Heliothis upon them with a view to future 
observations. The turkeys were there from moniing until night, and no HeUoiUs 
dared to show his head, as they often do at close of day, without clanger from these 
vigilant guards. Practically, 1 was compelled to cage all I proposed to watch; To 
the great planting interest these facts can be of little value. It would require flocks 
, ot immense numbers, ;and to be herded about over the fields, to accomplish auvthinff 
^ proportionate to whatis above related of small patches near habitations. Javs black- 
birds, woodpeckers, and crows destroy vast numbers of Hellothis iix corn about the 
time the gram begins to toughen, but, these allies levy toll'also on the crop. * * * 
Very respectfully, - 

Prof.€. V. IJ,r.EV, ' ^^^^ 

Chief Pnited States Entomolo^M^^ 



TRJS COTTON WORM. 

{Aletia xylma, Say.) . ■ 

Order LEPiDOBTERAj/Fa;n% \ 

Pending the issuance from the printingofflce of the special report on 
this iiisect, which will form Volume IV of the reports of the United States 
Jintpmological Commission, it will be well to devote a few pages of this 
annual report to the subject, in order to meet the constant demand for 

-luformatinn. This will best be done by reproducing, 1st, par^t of an 
address delivered at the Atlanta exposition, giving a summarv of prin- 

L pleBwe Irnye established and work we have done i 2d, a^letter to 
Jlon. i^.. J.^llis^ M. on the best way to meet a possible emergency 
m the overflowed Mississippi cotton districts ^ 3d, aniUastrated descrip- 
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tion by Professor^ Barnard, adapted in advance from the special report 
on the subject, of what we consider one of the best and simplest spray- 
ing machines; 4th, a summary of damage done by the worm in 1881, as 
furnished by the statistician from replies of the Department correspond- 
ents to a special inquiry on the subject; 5th, some recently-ascertained 
fat5t8 in the natural hiistory of the species, and particularly the settle- 
ment of the question of hibernation within our borders. 

ADDRESS (M THE COTTON WORM. 
[From an address delivered J)y C. Y.'Biley before the Cotton Convention at Atlanta, November 4, 1881. J 
THE COTTON WORM; BRIEF STATEMENT OP PAST WORK. 

You all know some things about this insect. Under the various aliases of Cotton 
Worm, Oaterpillar. Army Worm, oj* old French Chenille', it has been- a dread to the cot- 
ten-gro.^er of the IJnited Ste.teer since the beginning of , the century. A native of Cen- 
tral and South America, iis advent in the northern portion of fhe continent was no 
doubt coStaneous "v^;ith the introductiou and cultivation of cotton. Appearing in de- 
structive numbers at irregular intervals, it' was looked upon as an unmitigated evil 
entirely beyojid nmn's control. 

The most caireful statistics, compiled «,t my« request by Mr. J. R. Dodge, the leading 
agricultural statisticiSbU in the country, show that during the period fi om 1865 to 1879 
the average annual loss to the cotton-growers from this cause was $15,000,000, while 
in some^ears it reached nearly double that sum. On tli^ principle of a penny saved 
is a penliy earned"," this is so much stolen from your pockets. Since 1879, notwifch- 
standifig increased acreage, the loss has been less, owing to the more general adoption 
of methods for repressing the worm. It at first seems astonishing that with such lauge 
losses to tlie staple crop no systematic attempt should have been made to overcome 
this, the planter's worst enemy ; that no enthusiastic naturalist should have arisen 
among you, either before or after the war, to take hold of the problem, and at least 
summon all the aid that science and intelligence could bring to bear to solve it. 

But whatever the ^planation, the fact remains that up to 1873 the planter was 
practically at the mercy of this Aletia, while up to 1878 there existed a vast amount 
of theory and scarcely any exact knowledge relative to its nature and habits. A few 
Southern men like the late Thomas Affleck, of Brenham, Tex., and Dr. D. L. Phares, 
now of the State agricultural college at Starksville, Miss.., had written intelligently 
of what they had observed in their own limited regions, but without laying claim to 
that general entomological knowledge and experience which was necessary, whether 
to correct interpretation of the manifestations or the practical solution of the problem. 
Prof. Townend Glover also did his very best work in this field, but the practical out- 
come had been the use of fires and lamps to attract and kill the parent moth — methods, 
at the best, more or less unsatisfactory and inefiectual in preserving the crop. 

In 1872 I suggested the use of Paris green to destroy this pest, and in 1873 confidently 
recommended it for the purpose, in an address which was very generally copied in 
Southern journals. The planters in the more southern portions of the cotton belt, who, 
after the war, and while struggling against many adverse influences, had seen their 
crops ruined year after year, and had become well-nigh discouraged, hailed this remedy 
with profound joy, and many were the touching expressions of appreciation and thank- 
fulness which I received from various quarters. Men more zealous for their own gain 
than for the public welfare patented various combinations of Paris green and other 
arsenical poisons, and did a lucrative business in selling rights to use their various 
compounds under names that conveyed no idea of their nature. They all had arsenic 
in some form as base, and feeling that the patentees were, in great measure, imposing 
on the public, I used my pen and influence to stay the impositions. The period be- 
tAveen 1875 and 1878 was one of activity in the improvement of appliances for using 
the poisons, but they all had for their object the throwing of these last, in liquid or 
powder, broadcast over the plants. 

Although I had long felt that the subject was one of the greatest importance, well 
deserving the attention of the national government, the opportunity to begin a 
thorough investigation of it was first offered in 1878, when, as Entomologist to the De- 
partment of Agriculture, and with the hearty assistance of Senator Morgan, of Ala- 
bama, and other Southern Senators and Representatives, I secured a small apropria- 
tiou of $5,000 for the purpose. The investigation has not been without obstacles and 
difficulties. During the first two years the prevalence of yellow fever was an imped- 
iment, and as the most interesting sections, from the Cotton Worm standpoint, are the 
most malarious and unhealthy, and observations must be made during the night as 
well as by day, few of niy agents have escaped sickness after a summer's work in the 
field. Prof. W. S. Barnard, who is here with me now in charge of the machinery on 
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exhibition beneath this hall, aDd to whose perseveraiice and iiigeniiity we oive vari- 
OTis important mechanical GOntrivances, was so serioiTsly ill at Selma last fall that I 
once almost despaired of getting him hack safe to his home in the North. T men- 
tion these ifects because the gynopBis of reMts "w^hieh l^shaH ho w endeavtjr to pfeseut 
to you will convey DO adequate idea of the -tinie^^^and labor involved iu getting at the 
truths which^ onee obtained, appear simple enough. What is missed is my steivy, wh at 
is hit is history," aud you have all no doubt latighcd at the simplicity of some feat or 
trick of legerdemain alter it was once explarihed, where before you had jjuzzled yonr 
heads in vain for the esplaoation, Kature^s truths are all simple when we have ouco 
learned to read them, but the key to unlock them is generally re veiiled to us only 
after much patieut and inteUigent search in ^ fi^^ 

NATURAL HISTOBY OF THIS G0TT03? WOltM. 

Here [pointing to diagram] you have illustrated a worm which you are all more or 
less familiar with in its general a.spects and its consequences. It belongs to the same 
order (Lepidoptera) as the Silk- worm. The one indiistrioualy spins for us that most 
lustrous and unequaled fiber that plays such an'ihlportant part iii the coniinerce 
of the world, and w as for a long time a fit emblem of royalty ; while the other is bent 
on destroying that fiber which, though less rich and cftstly, is more important to the 
multitude. The one by .^udy, experience, and experiment man has succeeded in arti- 
ficially propagating ; the other, by the same methods, he may succeed in destroying. 

Ovme "vwmi ab o?*o. All life comes from an egg. Modern science continns this Lan- 
naeau aiihorism. Our Gotton Worm invariably hatches from an egg, and the very 
common belief among planters that it has a spontamioiis origin, or in some way comes 
from cotton-seed, is childish. The egg is 0.6*^^™ wide, circular, mach flatiteued, and 
ribbed. Eright, l)luish-green in color w'lieu first laid; it is attftched singly to the nnder 
side of the larger and lower leaves, and is easily overlooked. In from two to four days 
after being laid— the. time yaryitig with the season— the young worm hatches. It 
feeds f^r a few days upon the under side^ of the leaves, making yellowish and semi- 
traiisparent blotches. These, to the well-posted planter, betoken its presence, where 
otherwise it would remain unnoticed. It sheds its skin five times and acquires full 
growth in from one to three weeks after hatching, according to the season. It riddles 
the cotton-leaf only in the last half of its worm-life and eats more daring the last two 
days than during all the rest of its existence. I want you to bear this fact in mind, 
as it explains the appai-ently sudden appearance of the worm, so often remarked 
ni>on. When full-grow^u the creature spins a slight web, usually in a piece of rolled-up 
leaf, and beoomes a chrysalis, which from its nature must always be formed above 
■ ground and cannot burrow beneath the surface of the soil. This state Usts on an 
average about one week in midsummer, but two or three times a^ long in spring or 
fall. In due time the moth or imago issues. Tliis motli kas a series of wavy, lilac- 
colored er crimson lines across the somewhat olivaeeous front wings, which generally 
havea clay-yellowor faintly golden cast, but it is chie^^^ a dark, oval 

spot on. the disk of each wing, and by three minute white specks dividing thespaeebe- 
tween this dark siJot and the shoulder in three equal parts. It rests with the wings form- 
ing a straight line along the back. It is nocturnal in habi t, resting durmg the daj^ and 
taking but a short, startled flight when disturbed. In the early part of the night it 
is busy feeding and hovering from plant to plant, in flight contrasting strongly with 
its darting day-flight. In the latter part of tlie night and small hours of the morning 
the sexes pair and the female is engaged in ovipositing. Its food is chiefly the sac- 
charine exudations from certain glands ou the under side of the midrib of the leaves 
and at the bases of the outer lobes of the Involucre, though it will feed on all sort^ of 
other sweets and is capable of fretting the surfaee and sucking the j uices of fruits. 

The time elapsing from one generation to another varies according to temperature, 
and, therefore, according to season. There is increasing activity and acceleration in 
development from the firat appearance till July, and tlieficeibrth decreasing activity 
and retardation in developuient till frost. Thus in midsummer the whole cycle of ifU- 
diyidual life, from the liatching to procreating, may occupy less than three weeks, 
while in spring and late autumn it may occupy twice that time. Taking the whole 
season thi'ough, however, the time from the egg of one generation to that of another 
will average about one month. 

The first worms appear much earlier than was formerly supposed, viz., from the 
middle of April till the middle of May, in the southern portion of tlie cotton belt. The 
fact that thesi> early worms geuierally attract no attention, aud that the species seldom 
acquires disastrous force till the third generation, has given riee to the errorieous no- 
tion of later first appearance. There are also many moi*e generations than has been 
supposed, seven or more being produced toward the Gulf, the last enduring till frost 
cuts it ofi". Wheirl tell you that in addition to this rapid succession of brwxls the moth 
is one of the most prolific with which! am aeqiiainted, capable, iu fact, under favor- 
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mg CTrcumstances, of laying six ©r seven liimdred e^gs, yon will no longer wonder at 
its destructive capacity. The progeny of a single female may, in less tlian two months, 
under the influence of midsummer temperature, reach twenty billions, while you all 
know that half a dozen worms to a plant are sufficient to jeopardize the crop. Why, 
were it not for the various natural checks upon the increase of the species in geomet- 
rical ratio, successful cotton-culture, with all our improved niethods for destroying the 
pest, would he utterly impossible. Remove tlve barriers and the flood'comes. The oc- 
casional impotence of the natural checks, through one cause or aunther, very quickly 
gives the Cotton Worm the mastery in the struggle for existence, and precipitates it 
upon us in multitudes almost as if by magi 0. 

I have frequently referred to the southern part o^ the cotton belt, because the 
insect acts differently in the southern x^ortioa of the belt, where it hibernates, fr6m 
whafc it does in the northern portion. Here it appears later and only after having 
become excessively multiplied further south. The dividifig line betwe«ni these two 
portions has been approximately given in ray Bulletin on the Cotton Worm. 

The mauufacturers here present liaye laid stress on the importance of cleansing your 
cotton from sand, leaf, and other trash before ^ipment, and Mr. Atkinson emphasized 
the point in his address yesterday.: Itmay not be generally known that it is the gnaw- 
ing of fche worm which causes the staining and fragments of leaf in the cotton, aiid 
that this is much more flifficult to remove in ginning than sand or earth, and I wish 
you particurarly to bear in mind that for this reason the destruction of the worm will 
pay you ten times its cost, even when the worm comes too late to otherwise iujnre the. 
crop. 

Now, I feel that I have got on to a theme of great concern to you all, but I must 
pass over many questions of interest if I am to reach the chief object of my remarks. 
To treat of- the conditions of soil and plant most favorable to the Cotton Worm, the 
meteorological influences affecting it, the migrations of the moth, the manner of 
hibernation, tbe parasites and ather natural enemies, would require many hours' time- 
a.nd I must pass them by for the present. Before proceeding to the more practical 
conaiderations^ however, I wish to say a few words, by way of comparison, about an- 
other important enemy of the cottoii crop, viz,, the Boll- worm. 

[The professor's remarks wiBr& here illustrated by colored diagrams. He gave an 
interesting account of the Boll- worm, showing its habits and character, and how it 
differed from the Cotton Worm in transforming underground, in the manner in which 
the moth rests, and in other particulars, but that the two resembled each other in 
both feeding at hrst on the under side of the leaf] 

From the facts here presented it is obvious that poisons apjyUed to the binder surf ace of 
the leaves will accomiHish far more good ihmi when thrown on ths upp&}' surface, as has been 
the common custom. They will more surely kill the young worms before these, do 
any damage; they will tend to kill the moths, and they will likewise kill the young 
Boll-woruis. Tiine will not .permit me to go into details as to the different substances 
that may be used for the destruction of these worms. It suffices to say that of the 
- tons of different ingredients that we have experimented with, Paris green, London 
purple, or arsenic in some form, give the most satisfaction, while the only vegetable 
product that gives any promise of usefulness is Pyrethrum, prepared from plants in- 
digenous to partsof Europe and Asia, and the cultivation of which I have been en- 
deavoring to establish in various x> arts of fche South. 

IMPROVED APPLIANCES. 

Planters will apply poisons either in liquid or in powder, according to circum- 
stances and conveniences. The i wet method, according to x>resent practices, is the 
more expeditious, and the safer so far as injury to man and stock is concerned. It 
acts less favorably in we fc weather, the first outlay in appliances is greater, and they 
are often useless where the soil is heavy and wet. The dry method can be most ad- 
vantageously used in Avet weather, and the application is most persistent; the cost ot 
diluents has heretofore been great ; there is more danger to the operator, and an acre 
is poisoned less quickly. 

' ' Experiment shows that in the brpadeast methods of sprinkling there is a limit to 
the subdivision of the liquid beyond which it cannot practically be carried, both on 
account of the greater tendency of the nozzle to clog and of the greater speoiffc 
gmvity of the poison compared t^o water in fine spray ; so that in attempting to throw 
fine spray over ten or twelve i:owa the outer rows receive no poison. This last ob- 
stacle applies le^S' to Pyrethrum, which has least specific gravity. In using the poi- 
sons dry it does not seem possible to advantageously diminish the amount per acre 
by any present appliances, but I have reasons to believe that a diluent of simple earth 
well d'ried and pulverized niay be used with as much advantage as any more costly."* 

<^ noted from a paper read in 1B80, beibre the Am. Ass. Adv. Sc. 
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" POISOSTIKG 5E0M BELLOW, 

Now tte tliroTving of poisoa from "below and ite mtxoduction of a new nozzle has 
enabled us to diminisk muck further- the quantity to he thrown on the plant in either 

method. 

The old-fashioned punctured eprinklerSj and perforated or gauzed sifters, with which 
aU are familiar, haYepT.oved impracticable, because of the fine holes becoming clogged 
by wet poisan arid other materials. To prevent this, stirring^ shaking, and straining 
appliances have been combined with them, but without as good results as we desire. 

What may be called slit-nozzles have been made in numerous forms. The fluid, 
being squirted out through a slit, expands in a fan-like shape, and thus breaks up into 
a sheet of spray. The fissures have been cut in different angles and curves to produce 
several kinds of j ets, and some can be enlarged or reduced by an adjustable screw. 
Where large and coarse sprays for breadcast sprinkMng are desired, and the opening 
may hence be coarse, these answer admirably ; but for very small, fine sprays, such as 
are needed in poisoning cotton from beneath, the slit must be so fine as to clog. To 
remedy this difficulty we have an improvement adapted to all nozzles of this class. 
The fluid is forced into the round nozzle chamber through a tube or hole tangential 
to it.s circumfereuce, thereby causing an intense whirling motion against the inner 
surface and its slit so as to wash away and keep ih action the particles which would 
otherwise tend to accumulate upon and clog the narrow outlet. The nozzle chamber 
can be easily opened' to remove what collects within. 

Lip nozzles are such as spread the Uquid into a shower by^ squirting it against an 
inclined surface or lip, which may be formed flat to deflect in one plane, or angular 
so as to throw in two or more planes, or conical to prodnce funnel-shaped sprays. 

Nozzles of this class are excellent for broadcast sf>rinkling. The lip resists the fluid 
after it is freed from presaure^ thereby retarding it slightly and causing a little to 
waste by dripping or falling in large drops unless forced with great velocity. An ad- 
ditional pipe to catch, and return the drip has been used. 

Rotary nozzles are of several kind's. Those in common Use, as lawn sprinklers, 
work on the principles of Barker's mill and of the windmill. The water striking the 
iiiclined surfaces of a^rotaiy x)^^^^^ makes it whirl so as to throw and break the fluid to 
pieces. Then there are ordinary tubular hose nozzles with the caliber rifled for all or 
a part of their length to give a spiral movement whereby the fluid is thrown into a 
spray. _ _ . . 

The rotary nozzles noticed are only available for broadcast sprinkling ; but we have 
one named . the cyclone nozzle, which is not only suited for the same purpose by atom- 
izing' fluid ii?ie, and in any volume, but which is well adapted for spraying the foliage 
bevne^ih. The^round nozzle chamber has a tangential inlet, and at right angles to 
tiiis a round central outlet. Fluid forced through it whirls with an incomprehensible 
velocity in a volute course to the central orifice, producing, a broad, fine, beautiful 
spray. This nozzle is the best yet invehted for spraying. 

Our machines for throwing poisons are an-anged in lour natnraTdass^^ 

1st. Brush throwers. - . 
* 2d. Rotary fan blowers. ... ' _ 

' 3d. Bellows blowers. :^ : : 

4th. Squirting machines. ; . - 

. I must omit all detailed consideration ^though you will find on the grounds many 
ingenious improvements which we have made in their application) and confine my re- 
marks to the squirting machines which are the most valuable for our purpose. A great 
many kinds of force pumps have been tried* The rotary seems best suited to combine 
in machinery, but as y et we have none cheap enough for the planter. Amon g the piston 
purnps several are cheap and work well, as Whitman's fountain pomp, the Little Giant, 
Eahmann's, &c. No improvements of much value have been recently added in the 
pumps which are suited for our purposes. As a rule the simplest are the best and 
cheapest. v ' 

But the greatest advance in this line is shown in oor automatic sprinkler, which 
entirely does away with the labor of operating jjuinp. A windlass arrangement ele- 
vates the barrel of poison so high that gravitation supplies the spraying power. Prob- 
ably no more simple or practical method than this can ever be invented, and it will 
remain a standard process. ■ 

~ Fire extinguishers worked by gas pressure have been tried for spraying fields, but 
those in iise are too expensive and waste an unnecessary quantity of chemicals. We 
have an improved method of spraying plants by gas pressure whieh is cheap and 
easily managed. 

_ We have a rotary fan blower in combination with diverging pipes ending in forked 
lips and mounted on a triangular tripod frame with hind swiveled wheels and front 
gearing, with belt to move the fans at 2,000 revolutions per minute. 

We have rotary fan blowers for throwing fluid poison. W"e have bellows blowers 
in combination with a plow or cultivator, whereby the cotton may be poisoned while 
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it is Ibeing cultivated. We haYe, furtlier, compound fountain sprinklers tlirough 
whicli the water may be forced by a pump or by gas pressure or by gravitation. In 
tlie simplest and best machine we have tlie water is forced through a system of dicho- 
tomously branching tubes, the last fork flexible so as to hug and si>rinkle two rows 
Irom beneath. The flexibility allows no breakage in pipes, and the trailing flexible 
forks adapt themselves to crookedness and variaSons in the width of rows. 

The advantages of the triangular, tripod, tricycle frame are that it conforms to all 
irregularities in all directions. It cannot well tip over ; it forms the base of a pyra- 
mid supporting the barrel of poison j it tu^ns easily and short as upon a pivot; it 
pulls easily and it opens and shuts to suit the width of the rows. 

With this machine from twelve to twenty rows of cotton are easily and effectually 
poisoned from below at a minimum cost of machinery, and with the minimum quan- 
tity of material, , 

As a few minutes spent in witnessing the working of this machinery on these grounds 
will convey a better idea than any amount of further description, I will detain you 
no longer, but earnestly invite you, upon adjournment, to examine it. With a first 
outlay of from $10 to P5 for m achinery, not more than one cent per acre for material 
and the labor of one man and a team, one hundred and fifty acres of cotton can be 
poisoned and protected in a day. What more, gentlemen, can you desire?. 

No one feature of this marvelous exhibition, which does so much credit to the pro- 
jectors and managers, has interested me more than the trial ground, where your 
Southern crops and cotton from allparts of the world are under cultivation for com- 
parison, and I felt an intense mortification when I found upon arrival here that this 
cotton was all defoliated by the worm. Estimating that the plot contains twa acres, 
it could have been protected in less than an hour, and with less than a doUar^s outlay, 
and it would have been a veritable pleasure tome, and a most telling practical lesson 
to you, to have seen that interesting patch of cotton now in full leaf, while destruction 
was all around, and it should have been had I known of itts existence in time. • 
: Thereis one other fact I desire to call your attention to before taking my seat. The 
work we have been doing on this Cotton Worm is not sectional. The appliances I 
have described to you, which have been perfected for the benefit of the South, will 
benefit all sections of our country, for they aro applicable to the potato crop and to 
many other crops. I wish our legislators to bear this in mind, for our work in this 
field illustrates what has proved true in many other fields, viz., that what benefits any 
- particular section redounds to the common good. ^ 

I thank you, gentlemen, in conclusion, for the attention you have given to these 
fragmentary remarks. I have show3i you but the barest outline of the many interest- 
ing and important questions raised by the consideration of a single insect. What I 
have said is simply suggestive of the many things that have necessarily been left un- 
said and my object will have been fulfilled if the remarks lead to questions from the 
practical pi iinters here congregated, and to pj-ofitable discussions. The Cotton Worm 
IS but one of many insects that affect your staple; cotton is but one of many products 
which form the basis of our prosperity as a people, and which are all more or less 
= affected by insect enemies which call for attention from the Entomological Division 
of the Department of Agriculture. This Division, again, is but one of several embraced 
in that Department, which has for aim the amelioration of the farmer's condition 
and the'advancenient of the greatest of all industries. 

PROTECTION FROM INJURY IN THE REGIONS OVERFLOWED BY THE 

MISSISSIPPJ. 

Tlie following letter of recommendations was written in obedience to 
a reciuest from Hon. E. J. Ellis, M. O., and from Messrs. Sliattuck & 
Hoffman.-of New Orleans, for information that conld be used in the 
papers, aaid otherwise, in order to enable the planters in the regions 
dyerflowed by the Mississippi to prepare for possible injury : 

Depaktment OF AGPacuLTURE, ENTOMOLOGICAL Division, 
■ WasUngton, C, Jj^ril 25, iSS2. 

SIRS' The planters of the Mississippi flats, especially those in the flood country, are 
nrobablv correct in expecting unusual damage from the worm to foHow as a conse- 
quence upon the crop being belated. It is only a fair supposition from the preseut 
outlook that the plant win be seriously attacked before it begins to make a crop. On 
tbiese accounts the relation of most of the planters of that extensive region as mort- 
o-ascers to the great mercantile houses that advance their supplies on the rumons credit 
svftem there prevalent, is at this date very unpromising and unsatisfactory to both 
parties And these premises naturally account for the unusual number ot letters now 
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coming from planters and mercEants of ttat^eetion of our coimtry inqiiiring for infor- 
mation respecting the pest and the best metliodctf preventing or resisting its progress. 

It woiUd indeed seem wise for those who advaiice supplies upon 8«curity on tiie pro- 
spective crop to furnish also the appliance^ for destroying thepest, and insist on these 
being purchased/ and perhaps with an agreement to use them faithfully for 

PROTEOTING THE CROP, 

as a prerequisite to obtaining such heavy credits as bo many have become accustomed 
or forced to ask and expect. Such investment should be a kind of insurance or a sort 
of security somewhat equivalent thereto. 

The old-feshioned watering-pots are sold in quantities in some instauces, but by 
these the poisoning'is done in a poor, primitive manner, which is always unsatisfac- 
tory and often cjuite iinsuccessfuL None of the barrel-pumps, producing broadcast 
sprays^ bavo become such standard machines that the trade eouid have confideuee to 
invest in quantities of them or feel snre of disposing of a large invoice. Many of these 
have considerable locarnti^oriety aod sale hydronettea of northern man ufiict- 

iire have found a more general distribution, but it cannot be said that any one of 
these has become such a standardmachine as large jobbers would dare to handle. In- 
deed there, seems to have prevailed the sense, that the 6pec4al requirements-for ihe 
thorough and wholesale destractiqii of the w^orms were n^jt yet met by the machines 
made, and the suitable article has long beeu looked for and hoiked for in vain. 

During the investigation which I have been Gonducting, practical machines on new 
principles have been invented and tested that satisfy all the conditions of this diffi- 
cult problem to destroy the w orm in an econoniic, coi'tain and wholesale manner. 
The idea of first inip&rlance is, that the poison he applied to the under swrj ace of the foliage, 
where the young worms start and grow until large enough to eat tbrotigh the leaf and 
become destrnetive, where the poison will remain on and not be washed off by dew 
br each shower of rain. 

To devise the mechanical means of accomplishing this on a largM^ scale, or in a rapid 
manner, was the iiuue baft! ing under the eoudil ions that complexity and mnch expense 
ninst be avoided. But all the uH« e difhcult poiiits have beeu overcome by contrivances 
which are beautifnlly simple and inactical, and it is to be regretted that they proba- 
bly cannot be put on the market before next season ; heiioe it would not be worth 
while, did space permit it in a letter like this, to enter upon a detailed description of 
the improved machinery referred to, whicli will appear in a tinal report soou to be 
printed. Yov the ])re.sent, then, only the older machines arc available, audi have sent 
to Messrs. Shattnck & liofl'man, of New Orleans, sucli eopies as the Depnrtment has 
to spare of a report in which their descriptions and relative merits are presented, only 
directing your attention specially to the broadcast spray pumps made by Mr. R._ T. 
Beakin, Philadelphia, Pa.; Mr, J. P. Rukmann, Schulenburg, Tex,; and Mr. John 
Schier, Ellinger, Tex. , _ _ 

The only desirabl^^ poisons that w^ great quaiitites by the planters 

are the various arsem<jal preparations, and foremost among these are 

PARIS GREEN AND LONDOJST PURPLE. 

By the ordinary method of spriyiMirui poisonlrom wateT-pots, or in broadcast sprays 
from barrel pumps, about 40 gallons of water containing one pound of Paris grcWor 
two-fiflhs of a ponnd of London purple, kept well mixed b^^ stirring or shaking, may 
be applied to the acre; When a bellows atomizer is used to diifnse it more finely and 
more thoroughly , which is much preferable, less than half that quantity of poison and 
water to the acre will give equally good results. ^ In sif ting on dry poison by such sifters 
as are usually employed, one pound of the Paris greeii to 35 pounds of such ndsture 
of flourMiid ashes, OT one pound of London purple to 45 pounds of such mixture, are 
proper proportious to use. The liour is adhesive, holding the poison fast to the leaves 
and coating the particles of poison so that they come less in contact with the surface 
of the plant, andhenee it helps to prevent their caustic action or burning of the^leaves. 
The ashes have a still gTeater ameliorative effect in preventing the caustic action, and 
on this account it is welt to use as much as one- third ashes to two-thirds flour toform 
the niixtme. \¥ith this preparation the i)oison cannot be too thoroughly ujixed. 
Better devices for miugling these homogeneously with each other are still to be sought. 
The best now easily prepared by the planter consists of a barrel with a number of rods 
pot through It endwise and, a great nmnber of large strikes driven thro ngh its sides to 
project far into the cavity. : ' " 

THE SUBSTANCES TO BE MIXED 

are put into the barrel through a large hole, which Is then closed, while the barrel is 
huug upon an axis aoid rotated imtil thoroiighly mixed. . ' 

It should be added that in case the poisons recommended are in any instance not 
obtainable, the pure arsenic or m'seniaU of soda muj be resorted tOj since these have 
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been tisecV to advantage, though not always with the best satisfaction. Although, 
these siihstauces are cheap, their canstiG effect on the plant is greater. The mixture 
now most used consists of 20 grains of arseniate of soda and 200 grains of dextrine, 
dissolved in one gallon of cold water. Four ounces of this mixture to 40 gallons of 
water can he sptrinkled on each acre. The common arsenicwaterj which every drug- 
gist knows how to make, will answ^er well. To make it from the white arsenic (arse- 
uious acid) and common baking (carbonate of) soda is cheaper than to buy the arse- 
niate, although the arseniate method, of pi-eparation involves less time and iabor. 
One-fifth of a pound of sal soda to a pound of arsenic should be boiled in a gallon of 
water until dissolved. The solution is permanent, no stirring or shaking being neces- 
sary to keep the poison naixed. On© quart of the solution to 40 gallons of water is 
used on each acre. 

Ill applyintj poison with blowers, a much smaller quantity of the yioison and its 
dilutents will be sufficient, and when the poison is blown onto tlie under surfaces the 
adhesive element is no longer needed. 

Both Paris green and Loudon purple, when not adulterated and where properly ap- 
plied have always given satisfactory results. The latter seems to act a little slower 
than the Paris green ; perhaps because the worms do not eat it so quickly, for they 
refuse to eat poisons until they become very hungry, but it is much the cheapest, and 
belug a tiner powder is susceptible of a much thinner distribution than it usually 
gets. If ver 3'' thinly and evenly applied it will be eaten sooner, and when used in 
due time will prove equally as effective as the Paris green. Aud it is likewise com- 
mendable to administer any poison whatever tiiat is to be used so early as to destroy the 
worms before they reach destructive size, and before they apx)ear on the upper sur- 
faces of the leaves. Planters must be urged to watch carefully the under surfaces of 
the foliage throughout the cultivatmg season. The very young worms are less easily 
seerr than the smail spots of light color made by their gnawing off littU^ v)atches from 
the lower snrftioes of the leaves. As soon as and whenever the young ones have 
started, apply the poison immediately beneath the foliage. The plowman or weed- 
chop|,per " should be taught how to see the young. worms and be carefully trained to 
find them. At the same time he should have hanging from his shoulder or plow a 
light bellows atomizer charged with poison ready for use. 

It must always be remembered that the worms are at work kow on certain plants 
in certain fields from March until winter ; that the killing of one early insect may 
prevent thousands of future progeny and save hundreds of dollars. In the wet coun- 
try the early worm will probably be found first on the earlier cotton on the dryer, 
saiidy ridges, or higher clay slopes ; while the later worms, which have generally been 
the first ones noticed, and only observed when they appear in very deatructiye num- 
bers,, may, to tie lees careful observer, first come to vie^v in either the same kinds of 
''cuts" or in, the wet buckshot lands, uiion which they thrive especially well in the 
latter part of the season. 

A fuller history of the insect's life would help the planter better to understand its 
Iiabits, but these details cannot be briej3y enough presented to be further described 
in this letter. " 

POISONINa DEVICES. 

As already stated (p. 153), only one example can be selected from the 
sx>ecial report on the Cotton Worm for preliminary presentation here, 
and we will describe the apparatus represented in Plate IX, Figs. 1-3. 

Several other combinations and adaptations of the parts to be noticed 
will appear in the other report. 

Machine foe SPRAYma from below.— This machine is transported 
by combination with a wagon or cart or other suitable vehicle, and con- 
sists of a skid , bearin g a barrel or other poi son r eceptacl e, tb e force 
pump and stirrer operated therein, the hose-xnpe leading from the 
pump-spout and commumcating with the several branched pipes which 
teTminate in nozzles carried ar trailed beneath the plants to deliver the 
poison spray upward onto the under surfaces of the foliage. 

The skid is a simple frame to hold the horizontal barrel from rolling, 
tod consists of two pieces. Fig. 1, a a, of wood, about the length of 
the barrel, and in section about 3 by 4 inches, joined parallel apart from 
each other by two cleats, & 5. The inner, upper angles may be cut to 
match the curve of the barrel, as at <? c. The barrel being placed upon 
this frame is next to t3e filled. 

A good device for mixing the poison ^oroughly with the water and 
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for fllling^ tilie barrel is sliowii in section in Fig. 2. It consMs of a 
large funnel tliat will hold a bucketful, and has cylincMcal sides, g g^ 
that rest conformant on the barrel* In this is a gauze or finely-perfo- 
rated diaphragm, or septurn, and a funnel-shaped base, j j, with its 
spoutj 2?, Inserted through the bung. The London purple or other pow- 
der is to be put in the funnel and to be washed through the fine perfo- 
rations by the water which is poured or pumped in through it into the 
barrel, Ic. Thus no lumps of poison can enter, and the grains of poison 
being thoraughly wet and separated r emain better suspended in the res- 
ervoir. Where flour or other adhesiye material or diluent of the powder 
is to be used such ingredients should be washed in first and the poison 
afterwards. 

By reference to Fig. 2 the barrel, 7^, will be seen in section, and some of 
its details, together with those of the pump and stirrer, may be noticedv 
The fulcrum, /, has a foot below screwed to the barrel. Through its 
top is a pivot, o, on which tilts the pump-lever, which is similarly 
hinged, at 6, to the top of the piston-rod, t The pump cylinder, is 
also hung upon trunnions, i, projecting into eyes. In this illustration 
the eyes, e have each a neck fitting in a slot , cut through the stave 
oppositely from the side bt the bung-hole^ and beneath the stave is a foot 
on the eye piece. Its neck is so short that the eye is held down firmly 
against the top of the stave, while the foot is as tight against its under 
surface. The length of the eye-piece is a little less than the diameter of 
the bung-hole, into which it may be inserted to be driven laterally into 
the slot. The slot is longer than the eye-piece, so the latter may be 
driven away from the bung-hole for a distance greater than the length 
of the truunion-pivot. Then the pump being inserted, until these pivots 
come opposite the eyes, the latter may be driven back as sockets over 
the pivots which play in them when the pump is worked. To hold these 
eyes toward the pump: and npon the trunnions a wedge, t?, is driven in 
the slot beyond each eye-piece. Thus the pump is easily attached or 
removed and its union with the barrel is strong and firm. Perchance it 
be desired that this pump hole be bunged the side slots may be wedged 
to make the barrel tight. 

The parts of the pumxvbeing hung as described, the hinge, &, forms a 
toggle joint, and in its action causes the pump to oscillate on its trun- 
nions, its basal end swinging wider than its toj), as indicated by the 
dotted line from w to y, IJiion the extremity of this swinging end is a 
loop, ft , through which is passed a stirrer-bar, m % made to^ sweep back 
and forth in the lower side of the barrel thus to agitate and mis the sub- 
stances considerably during the operation of the immj-), every stroke of 
the handle causing one or two strokes of the stirrer. 

The method of inserting and extricating the stirrer-bar is as follows: 
It is raised with the pump until the end, comes opposite the bung- 
hole, Xj through which the bar may be pulled out by the cord, which 
is attached to the end, and also preferably to the bungs, r and ^, as 
shown. Through the same hole the bar may be inserted. This stirring 
deface is the simplest in construction and operation of any yet contrived, 
while working as it does with refexence to the concavity of the ba;rrel 
it is perfectly effective. " ^ 

Pumps having other external or internar constructions than those 
shown here may be similarly mounted, and it matters little if the eye or 
the trunnion be either on the pump or on the slot-piece. But some of 
the points in the internal construction of the pump may be briefly noticed 
here. The lower extremity of the piston-tube is closed and has a cir- 
cular seat above which is a slot-shaped entrance to the cavity of the 
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i:>iston-tiibe. Higher, is another circular seat, and immediately above it 
another inlet to the piston- tube. Between the two seats is an circular 
slide-valve^ which bears a packing on its face and plays loose or free 
up and xlown as caused by the pressure to open the lower inlet during 
the downward stroke and to close it on the upward stroke. The upper 
cap of the cylinder is quite loose about the piston-pipe, and holds one 
end of a sheath or tubular packing, the lower free end of which fits 
snugly around the piston-pipe and tighter to the same when the fluid- 
pressure is on the outside of it. The piston- tube has about half the 
capacity of the outer cylinder, and the whole arrangement is such that 
the p amp divscharges during both strokes, being a constant-acting or 
double-acting force pump, which operates the same whether the dis- 
charge be taken from a spout, upon the side of the cylinder or from 
the side or end of the piston-tube. With the discharge from the piston 
end, and a suction-hose upon its opposite extremity, the pumi^ may be 
used apart from the barrel, like the so-called "fountain pumps" and 
>^ hydronettes ^' of the trade. Its valves are all metallic, and it may be 
made tor the highest pressures or to throw any volume desired, A one- 
half inch discharge-spout delivers volume enough for an eight-row ma- 
chine Mke the one before us. 

Erpm the spout a main pipe or hose communicates to a pipe extendiiig 
across and above the rows and bearing branches descending in the 
alternate interspaces between the rows, while each is provided with a 
fork or pair of arms to supply a pair of rows. In this special form of 
the machine the main cross-pipe is hinged to the two sides of the body 
of the wagon, and at one of these junctures is a lever with a ratchet 
quadrant whereby to elevate the descending pipes with the arms and 
nozzles when turning, or to surmount stumps or other obstacles, foriin 
this case the descending pipes are inflexible and stiffly attached to the 
main cross-pipe and the lever, that they may be elevated by depressing 
the latter, which can be set at any notch desired, so that the arms may 
be allowed to trail or drag, or may be suspended partly or wholly near 
the ground or higher to suit the operator. 

There are other ways of attaching this apparatus which allow it to 
conform to the irregularities of the ground more thoroughly and inde- 
pendent of the rockmg of the vehicle, but it is unnecessary to describe 
them in this connection. 

The two arms of the main cross-pipe extend in a direct line and have 
all the joints and segments stiff, while the segments have each a length 
equal to the width of a pair of row spaces, whereas by another construc- 
tion set forth in the large report, the main arms are either partially or 
wholly flexile in their joints or segments, or both, and they may stand 
at an angle with each other, or continuously parallel, as desired. In 
those cases the parts are supported by a bar or frame which may or may 
not have runners or legged-wheels other than those of another vehicle 
combined therewith, and the descending branches are also usually made 
partially or wholly flexile, that they may trail or drag more thoroughly, 
conformant to the irregularities of the ground and the rows. Similarly 
the terminal branches on the descending tubes may stand parallel or at 
an angle with each other and be straight or curved, with or without 
flexile joints or segments, but the exact construction in the present ex- 
ample is illustrated in Fig. 3. While some curve seems usually desir- 
able, it may be made either in the descending branch or its fork, or in 
the terminal arms, or in all these parts. 

Eefemng to Fig. 3, t is the descending pipe, y its fork, which may be 
braced by an additional piece, and this may serve as a weight to hold 

11 Aa 
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the fovk from hemg lM^^ as a slwie plate, beneath, to pre- 

vent the ground ft-om wearmg the parts above it, or a separate slide-plate 
or independent weight, freely removable or not, i.^ sometimes eoinbmed 
with the fork, as will be shown in the o^^ referred to. There 

are also different ways of makin g the angle-piece, and one of the best is 
where two curved pieces of tube are cut and matched together as to 
form a 3-way fork, the angle, jr, between the horizontal parts being about 
90^, and the elevation of the part, which is inserted in the descending 
branch, is about 45^ from the horizontal base-plane. Such a fork offers 
the least j^ossible resistance to the fluid forced through it. In the figure 
the tubular arms, i I, are joined to the angle piece by the flexile sheath 
couplings, e e, having stout wraps. To prevent the joint thus formed 
from being teo flexile, and to give it additionai elastiGity, a rod of spring 
metal extends iiiBide. These spring rods cause the arms to spring to 
the bases of the cotton i)Iants and the fork to open or close as pressed 
upon by the row or not, and thereby conform the positions of their ter- 
minal nozzles, iWr to the variable width or courses of the rows, to apply 
the same to discharge &om about the basal center of each plant upward 
into Its foliage. 

The nozzles may be joined inflexibly or by an elastic union with sheath 
and spring rod, or in any of the flexile parts named sprin gained suc- 
tion hose or a torsion spring to allow partial but not complete rotary 
movement inay be employed. Each terminal arm forms a supxfly tube 
to its nozzle chamber, which has an eccentric inlet passage, from the 

; same tangentially through its wall, admitting the fluid so excentrically 
that it whirls in the chamber and discharges through a side outlet in 
the form of a spray. The whirl thus produced is very intense and 

' gives the fluid such centrifugal motion as will disperse it broadly from 
the orifice and thus produce a very finely atomized spray. The spray- 
ing power varies with certain details in the proportions and construe- 
tion of the passages and other parts. With a suitable straining device 
in the base of the pump, bodies large enough ta clog the small outlet 
cannot enter, but, should clogging materials enter otherwise to interfere 
with th^ discharge, the face and back of the chamber may be easily 
taken apai^ to remove ma tt<Brs fi?om ^ t interior. The nozzles project 
so Uttle beyond the supply-pipe as hardly to catch upon the plants, and 
in case any objection be raised to the slight recess sometimes occurring 
between the chamber and its pipe, that may be filled completely by metal, 
ihis same nozzle is used with equally good effect on other pipes, hy- 
dronettes, syringeSj or pumps, as well as on blast atomizers, and is 
unstirpassed for spraying from the ground upward, as here desired. 

The whole contrivance as an eight-row machine is light, can be hauled 
rapidly^ and has been tested sufficiently to show that it is practical. 
By adding two additional arms twelve ro 

DAMAOE IN 1881. 

Alabama.— T<aZ?«i^(5r^; Appeared late and only on luxuriant growth 
in some sections. Limestone: Shed more from want of proper cultiva- 
tion and rain and drought. Lawrenee: In low bottomdands to some 
extent. Conecuh : All the top crop destroyed. Bmhoiir : Partially in 
many fields rust preceded the caterpillars and desteoyed what they 
would. Pw2// Prairie early and sandy land later. Ohilton : About 
three-fourths stripped of leaves early ^ after rain budded out but 
,inad© nothing. J)e Kalb : Stripped in some sections. Saint Clair : 
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Some fields were not touclied T/hile otliers were entirely stripped. 
Cherolcee : Some fields stripped early, others not at all. Eimsell : On 
bottom-lands early. Marengo : Stripped entirely wliere no poison was 
used. 

Arkansas. — EempMead : Some spots none ; otliers as high, as 50 per 
cent. PulasU: Earlier than ever betbre. Woodruff: Only the foliage 
and unmatured bolls. J^fcc?7t%s^^^^ the Army Worm, Montgomery : 
Many fields stripped after the cotton had matured. Pope : Later than 
usual. Howard: Jj^i Worm came early but did no damage. ilfo?iroe ; 
Whole region stripped bare of foliage. 

Q^onGciA.,—Bihh : On bottom and new land only. Muscogee : On low- 
lands early ; uxdands later. Loivndes : Second crop of foliage entirely 
stripped. MancocJc: ILntirely on low, wet lands. Jones: Stripped 
entirely on red lands; gray laud sufiered but little. Dooly: Only 
partially. Jfor^a^t : In consequence of the very late fall and frost. 
Lincoln : Few fields. Liberty: Partially. JEarly : Some localities 
early. Oconee : Picking of the best cotton was done before the worms 
came. 

l^hOiiipA.—Cohimbtis: Many fields stripped. Madison: Only in por- 
tions of tlie county. Sumter: Was stripped entirely. 

Tennessee.— ^6?fl?/(9r(^ .* Boll- worms are unknown here, though cat- 
tesrpilJars stripped the leaves. Lincoln: Stripped of leaves. BicJcson: 
Yery li ttle damage done in this county. White : Boll- worms do the most 
damage. 

South Caho'LWA,— Oconee : Only partially in limited localities. 
Greenville : Crop made before worms carae. Newberry : In some local- 
ities, but so late in season as not to injure yield; rather benefit it by 
jexposiiig the unopened bolls to sun. A bbeville : Where it appeared did 
not more than eat the leaves on the plant. Barnsville : Stripped clean 
of leaves and young bolls, which came too late to make anything. 

2^oiiTH Carolina.— Came too late to do any damage. Lenoir: Did 
not appear only in a few places. Columbus : Only appeared in a few 
places and too late to do any damage. Cabarrus: Did not ai)i)ear till 
after crop was picked; they then stripped the j^lant. Wilson: A :few 
appeared just before frost, but did no damage. Cumberland : Few fields 
had the leaves eaten ofl- but too late to do any damage. Fitt: ¥ew 
places they appeared, but too late to do any damage. Cleveland : Very 
little. 

Louisiana.— ; A few places had then reported, but no damage 
done, Jackson: Stripped, but after maturity. Lincoln: In some places, 
but not until after it was picked. Fra?iMin : Not until picking was over, 
then only partially. Mast Carroll : Stripped, except very high land or 
shaded. 

MissrssiPPi. — Union: In some localities, but after cotton matured. 
Tate : Second growth eaten by them (leaves), bolls not hurt. CMchasaw : 
Army Worm destroyed top crop* Alcorn: In a few localities, but after 
the crop had mostly opened. Prentiss ; Did not appear until about frost, 
and did no harm. EanJcin: Very little, and after bolls were matured. 
Jefferson: Destroyed all top crop. Clay: Bottom crop at maturing. 
Issaquena: Only partially, and that late. Clarke: Owing to the early 
drought the leaves became so hard and dry that they made very slow 
progress. 

Tj^Xk^.— Gonzales : In some places early; others late. Bee: Damage 
at first of season by Grass- worm. Colorado: In some sections where 
not poisoned . Benton : Partially by the Web-worm . Lee : Where poison 
was Eot used the plant was generally strip^ped. Houston : In very few 
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sections, and very late. Wisa rCame^ but too late t^ da^^^ 
Very late ; too late to injure. Live Oak : In some localities. Wood : Too 
late to damage. Lamjpmas : Game too late to damage. Milmn : Second 
crop damaged in some localities. Vaji Za7idt: Caterpillars came early 
and made clean sweep/ G^nwes ; Only top crop injured, which, seldom 
amounts to anything. Falo Pinto : Stripped but very little. Leon : In 
some places, but too late to do damage. Famin: Some fields were 
stripped, but not until it was all opened; 



Loss of cotton "by worms as reported. 



States. 


Ko. counties 
reported. 


' Loss. 


Total, per 

Ceil8U8. 


Loss* 




46 
45 
16 
93 
29 
39 

6 
56 
25 
28 
88 

4 


Bales. 
51, 349 
15, 055 
4,077 
20,958 
29,649 
38, 111 


JSales. 
509, 616 
407, 342 

29, 623 
582, 332 
273,356 
583.763 

le; 135 
346, 931 
413, 943 
140, 150 
561,778 
7, 800 


Pr.cent. 
10.1 

3.7 
13.8 

3.6 
10.8 

6.5 






Geopiljia- . . , . - ................ .... - . . . . - - . ... - ... ... . . . 


Mississippi .. 




204 
10, 233 
1, 374 
22, 472 




South Carolina. . . . -* . « ... ............ ... . * . .......... 

Tennesse© - .... — 

^i. CX.iXS - - .^.*»....».... ...... ....'..«•*..........*.. 

Virginia ..................... .>....>...... ^. ....... 


2, 5 
0.9 
4 


193,482 


3,880,769 


5 

4. Of 







Total cotton p^od^Iced, 6,589,000 lialea ; total cotton produced in comities reporting worm, 3, 880;796 
bales, or 57.4 of the whole crop. 



POSSIBLE FOOD«PLAOTS OF THE GOTTON WORM 

One of the most interesting characteristics of the Cotton Worm is that 
it is so strictly confined to Cotton as its food-plant. AU attempts hith- 
erto made to discover additional food-plants have proved futile j nor have 
we been able to ever make it feed successfully on other plants allied to 
Gossypium.t We have, however, long felt that there must be some 
otiher wild plant or plants upon which the species can exist, and this 
belief has been all the stronger since it was demonstrated two years ago 
from observations made by Dr. P. E. Hoy that the larva may occur in 
Wisconsin, and, consequently, out of the range of the cotton belt.f We 
have given special directions to those in any way connected with the 
Cotton Worm investigation to search for such additional food-plants, 
but so far no additional food-plant has been discovered. Last Novem- 
ber we received Irom Dr. J. 0. ^Teal, of Archer, Fla,, specimens of a 
plant with eggs and newly-hatched larvae which he believed to be those 
of Aletia, but which belong to an allied species— the Anomis eromGruen, 
The plant proved to be one of the Malvacese ( Z7re?ia lobata Linn.), which 
is reported as quite common in that part of Florida and further south, 
being a tall, branching, and straggling weed with annual stems and 
perennial root, from which new shoots arise in January. It blooms 
from February to December, and is a valuable fiber plant, the bark 
of both stem and root being very strong, and used very generally for 
whip and cording purposes. The leaves have three very conspicuous 

*Commntiioated by tlie author to the American Naturalist April, 1882, pp. 327-8. 
t The only partial success in this line is that mentioned in our Bulletin on the Cotton 
Worm, p. 12. 

f See Report on Cot ton Insects, Department of Agriculture^ 1879, p. 89, 
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saccharine glands on the principal veins toward the leaf-stem, and the 
plant, Dr. Neal reports, is much less sensitive to cold or frost than 
Gossypium. We find that the plant has been received by Dr. Vasey, 
botanist of the Department of Agriculture, from several parties in 
Florida, with inquiries as to the value of the fiber. Urena lobata was, 
until very recently, not known to occur in the United States. It is 
common on dry hill pastures almost everywhere in the West Indies and 
southward to Guiana and Brazil, and is also reported from Western 
Africa, East Indies, China, and some of the Pacific islands. It seems 
to thrive very well in Florida, and is likely to spread to other adjacent 
States. 

The Anomis erosa, the eggs and young larvae of which were not un- 
common on the leaves of the Urena, may be distinguished from Aletia 
w the paler, more translucent character of both egg and larva, and 
l^y the first pair of prolegs being quite obsolete, in which character it 
reseiP^^^^ the Anomis exacta that affects cotton in Texas. Aletia larvae 
that l^^d been fed on cotton, when placed upon the Urena, refused to 
feed i^poii it? and finally perished. 

We recently took occasion to carefdlly examine the Malvaceous plants 
in the tierbarium of the Department of Agriculture with some quite in- 
teresting results, although a herbarium is niaturally the least favorable 
place one can choose for an entomological investigation of this charac- 
ter, as plants that are least injured by insects are most apt to be col- 
lected ^Qcl the mode of preserving the plants still further reduces the 
chances of landing traces of Aletia, because only one side of the leaf is 
available foi' examination. How small this chance is may be illustra- 
ted by the fac't that on the specimens of Gossypium in the herbarium 
no Aletia eggs or egg-shells could be discovered, and that only one 
specimen showed any trace of being injured by any insect whatever. 
Nevertheless a number of eggs or fragments of such — ^some of them 
from their structure very closely related to Aletia — were found on the 
following plants: Mdlvastrum spicatum^ from Florida and Nicaragua^ 
Urena ribesia (which is considered a form of JJ. lobata)^ from Southern 
Florida; Pavonia typhaleoi^s, from Cuba; 8ida glomerata, from Cuba. 

One obj^t of this examin.'^tion was to discover, if possible, the par- 
ticular Malvaceous plant upon which Aletia feeds in the States north 
of the cotton belt, but this proV.^d to be an almost complete failure, be- 
cause the herbarium contained on]y six specimens of such plants from 
the mo^rd northern States, not counting sixteen specimens cultivated in 
the agi.icultural grounds at WalhiP^on. However, on a specimen of 
Sida spinosay from York County, Pem'^sylvania, an egg was found which 
has every appearance of that of Alexia. 

We would earnestly call upon ^mtomologists who may read these 
page#5 to aid u& in obtaining eviden t© of the food-plant of the insect in 
ihe more northern States by an exalTPination of the plants indicated by 
aji asterisk in the following list, as it is npon such that the insect will 
probably be found at some future time, bi^t only late in the season : 

- LOCAUTIBS FOB MALVACEOUS PLAim ^ ''ROM GRAT'S FLORA. 

Ait\ma officinalis L.— Salt marshes coast of New Et ^gland and New York. (Nat. from 

, Eu.) 
Malvarotundifolia L.— Wavsides and cultivated groilftds^ common. (Nat. fromEu.) 
sylvestris L.— Waysides. (Adv. from Eu.) 

nwschata L.— Has escaped fr.,^ gardens to waysides. (Adv. from Eu.) 
alcea L.— f^as escaped from gardens in Ch ®8t©r Coiontyy Pennsylvania. (Adv. 
from Eu.) 
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CaUirrhoe triangulata Gray. — Dry prairies, Wisconsin, Illtnois, and southward. 

alceeoidm Gray. — Barren oak lands, Southern Kentucky and Tennessee. 
Naj^cea dioioa L.— Limestone valleys, Pennsylvania and southward to the Valley of 

Virginia, west to Ohio and Illinois, rare. 
* MalvaBtrum angustum Gray. — Rock Island in the Mississippi, Illinois. 

*coccineum Gray. — ^Abounds on the x>iains from Iowa and Minnesota west- 
ward. 

^Sida na/pcea Cav. — Rocky river banks, Pennsylvania ; York County, Kanawha County, 
Virginia. (Cultivated in old gardens. ) 
elliottii T. & G. — Sandy soil, Southern Virginia and southward, 
^spinosa L. — Waste jjlaces, common southward. 
Aljutilon avicemice Gsertn. — Waste places, escaped from gardens. (Adv. from India.) 
Modiola muUifida Moench. — Low grounds, Virginia and southward. 
Kosteletzkya virgxnica Presl. — Marshes on the coast, New York to Virginia and south- 
ward. 

Eihiscus mo8cheuto8 L.—Brackish marshes along the coast, sometimes extending u^ 
rivers far beyond the influence of salt water (as abo;^^ 
Harrisburg, Pa.), also Onondaga Lake, N. Y., and w^^^ 
ward, nsiuxily within the influences of salt springs. 
grandiJlorusMichx. — Illinois and southward. 

militaris Cav. — River banks Peunsylvaiiia, to Illinois and southward. 
trionum L. — Escaped from gardens or grounds. (Adv. from Eu.) 
syriaous L. — E8cai)ed from gardens or grounds. (Adv. from Eu.) 

Of these twenty-two species, eight of which are introduced, at least 
eleveiHire not likely to occur in Wisconsin, so that the number cf plants 
upon which the insect will probably be found is very limited, if, as is 
most probable, the plant really is one of the Malvaceae. 

THE QUESTION OF HIBERNATION SETTLSSD. 

In presenting some of the more recent discoveries of importance anent 
this insect to the National Academy of Sciences, at its annual session 
in this city last May, we considered the question of hibernation in the 
following words: 

But my chief ol3|ject in referring' to this insect is to convey the information to the 
Academy, which, though perhaps of less practical import, is nevertheless of scientific 
interest. In the remarks which I made in 1879 it was shown that there were various 
theories held hy competent men— both entomologists and planters— as to the hiberna- 
tion of this Aletia; some believing that it hiberuatA^ in the chrysalis state, some that 
It survived in the moth state, while still others co^itended that it did not hibernate at 
all in the United States. There were many knfvwn facts which gave weight to this 
last hypothesis which was espoused by Prof. A . R. Grote. The strongest points in its 
favor were that the insect had not before beau ^^^en in any stat^ during the months of 
March, .April, and May, together with the tendency of error from rai8tak\rig other 
species on the part of those who reported having ibund either the chrysa i€ or the 
moth during the winter months. 

Yet there were many facts which, as I "then stated, led me to believe that thf; theorv 
was erroneous, and that, as I have always contended, the insect did hibernate in the 
southern portions of the cotton belt. Ho ^ difficult it has been to get absolute and 
experimental proof of the correctness of tj-ii^ belief nmy be gathered from the fact 
that I have had competent agents each wi uter since that of 187d-^79 fjilly instructed 
to search for and obtain such evidenc-e, f^n^^i xhut until the present winter it has never 
been forthcoming. I am glad to be a'^ie to state, however, that hi'bernatlon is no^ 
an established fact upon iudisputabh ^ evidence, and that d urine? a recent trip to South 
Georgia and Florida I was able to Cv,jopletely bridtre the gap which had hitherto ueeij 
supposed to exist in the annual cycl ^ of the^insecPs history. 

We have, during the pa^t winter, ! ^e^n able to obtain the moths during eveT -jio. 
and have watched them in fact until t^ie early part of March. We have found the €gg-y 
deposited, also, in the early part of March, Itist as the hibernating moths were disap- 
pearing, and I found the worms of aL > gi^^s on rattoon cotton duriEg the latter paifc of 
that mouth. I received chrysalides ' Vom this tirst brood of worms two weeks ago, or 
in the first days of April, and the fres h moths are now is^suiug. Thij-^ is fully six weeks 
to two months earlier than the first ^ vorms were d^H^^overed in the 3pring of 1879 r^nd 
1880, though we then discovered th( in the latter part of April, or several we^ks 
earlier than they had previously I ,een recorded. , , , 

In short, there is nothing more 1 established now than that the moth hibernaV*^ 
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principally tinder the shelter of rank wire-grass in the more heavily-timbered portions 
of the South, and that these moths begin laying on the rattoon cotton when this is 
only one inch or so high. That the first few generations of worms are rarely noticed 
and never parti cnh^rly injurious is due to the fact that they are more generally dis- 
persed (the moth appearing to fly great distances, laying here an egg and there an 
egg, instead of laying hundreds on the same plant, as it does later in the season), tew 
in numbers, and quite liable to the attacks of their various enemies just issuing from 
their winter quarters and finding a scarcity of other food ; also to the less rapid devel- 
opment during the cooler spring months. 

Aside from the satisfaction of bridging over so important a gap in the natural his- 
tory of this destructive insect, the fact established has this important economic bear- 
ing: Whereas, upon the theory of annual invasion from some exotic country, there 
was no incentive to winter or spring work looking to the destruction of the moths, 
there is now every incentive to such action as will destroy it either by attracting it 
during mild winter weather by sweets or by burning the grasses in which it shelters. 
It should also be a warning to' cotton-growers to abandon the slovenly method of cul- 
tivation which leaves the old cotton-stalks standing either until the next crop is 
I)lanted or long after that event ; for many planters have the habit of planting the 
seed in a furrow between the old rows of stalks. The most careful recent x'esearehes 
all tend to confirm the belief that Goasypium is the only plant upon which the worm 
feeds in the Southern States, so that in the light of the facts which I have presented 
to you there is all the greater incentive to that mode of culture which will prevent 
the growth of rattoon cotton, since it is very questi<mable whether the moth would 
survive long enough to perpetuate itself upon newly-sown cotton except for the inter- 
yenlion of the rattoon cotton. 



UISOELLAITMOTja IN8E0I8. 
THE DEEJ^A AKOMIS. 
{Anomis erosa Htib.) 
Ordeir Lepidoptera; family Xootuidjs. 
[Plate VIII, Fig 1.] 

HABITS Am) NATUEAL HISTORY; RESEMBLANCE TO THE COTTON 

WORM. 

Of the numerous insects, the history of which we have traced in the 
last few years, one species of considerable interest may here be reeorded ; 
for it is not only interestinj>* on account of its occurrence upon a fiber-pro- 
ducing plant, wliicli some day may prove of considerable importance, but 
also on account of its relations to the Cotton Worm {Aletia xylina) for 
which it might easily be mivStaken in its earliest stages. 

The si)ecies under consideration appears to be quite generally dis- 
tributed over most of the Gulf States wherever its food-plant ( Urem 
lobata), and possibly other nearly related plants, are found growing. 

The belief that the eggs of the species now under consideration were 
those of Aletia was strengthened in the minds of those who first found 
them by the inference that after the disappearance of cottoii, Aletia 
would have to seai-ch for other suitable plants to sustain its ofi'spring 
until new cotton should commence to grow the following spring; but so 
far neither its eggs nor its larvsD have ever been discovered upon any 
other plant but cotton. 

The eggs of this Anomis, which so far have been found only on the 
leaves of IJrena, appear, if examined with a common hand-lens, to be 
structitrally indistinguishable from those of Aletia, and were sent to the 
Departmeiit from Florida by Dr. J^Teal, with the assurance that they really 
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beloDged to that insect^ and that it« winter food-plant was tliscavered. 
An examination under the microscope, however^ showed considerable 
differenceSj notwithstanding the great similarity in size and sculpture. 
The color is, however^ paler, and not of the peculiar bright-green char- 
acteristic of Aletia, and it is by this character that the egg of the Anomis 
may be distinguished from the other, when fresh, by the ordinary observer. 
The radial ridges are more numerous, ranging between 35 and 40, and 
the transverse ribs from 12 to 14. The radiating ribs of the Aletia egg are 
considerably rounded, with the sx3aces between them rather narrow, ap- 
pearing like deeply -impressed strisB, while the ribs of the Anomis egg 
are sharp and triangular if viewed froln above, with the spaces between 
them shallower and broader. The intersection of the transverse with 
the radial ribs of Aletia are not sharp, and are only marked by low, 
rounded elevations. Another quite marked feature of the eggs of Aletia 
is the arrangement of the radial ribs in five groups, connected with each 
other by sm elevated ridge which forms around the center a large pent- 
angular cell, into each angle of which one of the radial ribs terminates, 
the other ribs between them being somewhat shorter and connected by 
the terminal transverse rib. This arrangement is quite noticeable in 
fresh eggs, but still more in dry ones. The radial ribs in this Anomis, 
however, are not arranged in separate groups, and the longest ones 
surround the center in a perfect circle without terminating in a circum- 
central rib. 

This Urena Anomis is exclusively a Southern speeies, and it continues 
breeding with scarcely any intermission throughout the whole year. 
Moths have been captured in various parts of the South from August, 
throughout the winter, till May, and the eggs and larvsa of different 
sizes are found in Florida throughout the winter. 

The general habits of the larvae are quite similar to those of Aletia, 
though as a rule the Anomis larvae are less active, especially after they 
have attained one-half their growth. The newly-hatched larvae are 
almost indistinguishable from those of Aletia, both being of the same 
size and of the same pale color. The former may, however, be at once 
recognized by the first and second pairs of prolegs being entirely obso- 
lete, whereas, notwithstanding their miniite size, the second pair is al- 
ways present in Aletia. In this stage the larvae are most active and 
nervous, and are usually found feeding on the lower side of the leaves, 
which they resemble so much in color that it is difficult to detect them 
when at rest. 

They stretch to their fullest length when resting, but very often may 
be seen in a position similar to that of the larvse of Geometrids, and will 
then, if disturbed, leap from their hold and hang suspended by a thread, 
which, after a short rest, they will climb with great rapidity. " The mode 
of climbing is very interesting. The head is suddenly bent downward, 
first to one side and then to the other, and each time the thread is 
grasped with the thoracic legs when the head is lowest. Growing larger, 
they become more and more sluggish, and can seldom be induced to spin, 
but usually hold to the leaf very tenaciously, so that some force is needed 
to remove them. If disturbed they will try to escape in a looping gait 
which is similar to that of Aletia. The full-grown larvae usually assume 
a very peculiar position when at rest. The body is bent at about the 
middle in such a way that both halves lie close to each other so as to form 
a. long and narrow loop, and the larva remains iu this position sometimes 
for hours. 

The principal time of feeding, as observed in the vivarium, appears 
to be at night, and the larva usually rests during the day on the lower 
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side of the leayes. The smaller larvai eat only the softer x^arts, leaving 
the ribs imtoiichedy but the older ones gnaw large irregular portions 
from the edge of the leaves, and will often consume two-thirds of a leaf 
in a sin gle ni ght . They also have th e habit of devoui'i ng their o wn cast 
skins, sometimes not even leaving the head, and the newly-hatehed 
worms w411 frequently feed upon the empty egg-shells before attacking 
the leaf. We have in one instainee, however, observed a young larva 
which had only partly issued from the egg already at work gnawing 
the leaf;^ 

In March last we still found the larvae of all sizes on the Urena around 
Crescent City, Fla., but failed to find any trace of them on any other plant. 
This has also been the experience of Messrs. Keal and Hubbard, who 
were instructed to make observations on this point. 

The moth was first figured by Hiibner (Zutr., 287, 288), and is fully de- 
scribed under the name of GosmopMla erosa* by Guen^e, who describes 
the larva in a few words and gives its food plant as jffi/nscws. It occurs 
in South America, the specimens from Brazil being darker and brighter 
than ours according to Gruen^e. The many specimens we have bred 
and capijured show comparatively little variation. The color of the basal 
half of the front wing is bright yellow, speckled more or less intensely 
with ferruginous or brown. The posterior half is deeper, with oliva- 
ceous and brown shades^ and with more or less of lilaceous. The hind 
wings are dull-yellowish, more or less shaded with reddish-brown. The 
markings are withal so unique, as shown in the figure, that the species 
cannot well be confounded with any other. 

During winter the time elapsing from hatching to maturity has aver- 
aged, in our vivaria, about seven weeks, but development will be much 
more rapid during summer. 

Should the Urena ever be cultivat;ed for its fiber, this its chief enemy 
will readily be destroyed by the same methods adopted against the 
Cotton Worm, 

DESCRIPnVB. 

Anomis ERQSA, BiLb.-—^^^pf.— Diameter G.8«^°», circular, flathelow; the upper surface 
varies some wliat in convexity, in some being almost hemispherical, whilst with others 
it is quite flat, in general shape and size reminding one of the egg of AUtia xyUna. 
Color, pale yellowish-green, almost of the same shade as the lower side of the leaves. 
The number of ribs which run from the base to ward the summit varies in dilierent eggs 
from 31 to 38. Qf these ribs l6?om 11 to 13 reach to about one-fourth the distance above 
the base, 5 to7 half way towa<rd the summit, and 16 to 18 to near the summit. The space 
between these ribs is divided quite constantly by 12 low transverse ribs, which at the 
intersection with the radiating ribs form a small though quite shai-p triangular point, 
which is especially conspicuous in the empty egg. The spaces between these ribs form 
shallow, squarish depressions, which are finely granulated. The summit is almost 
smooth, surrounded with three series of small, roundish cells, which become larger 
away from the center, and beyond these another series of three rows of larger cells of 
different shapes, though more or less squarish. 

Laeva. —J'irs* s^a(7e. —-Length of the newly-hatched larvae, 2^""^. Color very pale 
greenish-yellow along the dorsum, white and transparent toward the sides; head pale 
yellowish, without any markings; eyes black, tips of mandibles brown. Antennae 
short, 3-jointed; first joint stout, very short and somewhat conical; second joint 
longest, clavate, its tip obliquely truncate externally, bearing at inner and outer an- 
gles a stout spine, which is a lifctle longer than the third joint; third joint shorter 
than second, cylindrical, with a small tubercle at tip, resembling a fourth joint, and 
pro voided at its tip with a fine hair; at the inner side of the third joint, at base of the 
apical tubercles, arises a stout spine which is almost as long as the joint itself. Pilifer- 
ous warts, pale brownish, each bearing a long and slender pale hair. Legs rather 
long, white ; only two pairs of prologs, situated on abdominal joints 8 and 9. 

*Hist. Gen. d. Ins. Lep., Noctu^lites, IX, p. 395. 



170 EEPOET OF THE COmnSSIONEE OF AGRICULTUBE. 



Second stage.-— The :QTBt molt takes place seven or eight days after hatching; at this 
tipie the larvj© differ from the newly-hatched specimen 9 only in the somewhat larger 
size and sliglitly darker color. 

Thii'd 8taqe.—iTi from six to seven days the second skin is cast, and with this molt 
appears the third pair of aMominal legs on joint 7. They are, however, extremely 
souill and scarcely noticeable; they are not used in walking. The color now is a 
darker greeHj lighter toward the siVles, and with a pair of rather indistinct whitish 
dorsal stripes. Head highly polished, pale, faintly greenish, with two pale, dusky 
oblique stripes. Cervical shield slightly dusky, with a darker posterior margin. Pilifer- 
ous warts black, the hairs colorless. The abdominal legs are marked externally with 
a broad dusky stripe. 

Fourth stage.— The third skin is cast sis or seven days after the second molt. The 
larva is now ahnost of the color of the leaves, and measnres about 14^^™ in length. 
The median and somewhat wavy lateral lines are darker than the rest of the body; 
the fiubdorsal stripes and'sntuies between the joints are white. The prologs on ab- 
dominal joint 7 are now quite distinct, though rather small, and are used in walking. 

Fifth stage.— The fourth akin is cast three to five days later, the iarvse having changed 
veiy little in appearance, except that the dorsal and lateral lines and the piliferous 
warts are distinctly dasky. " ! 

Smth stage.— YiYG or six days later the fifth skin is shed, and the larva does not change 
in appearance. 

Seventh stage. — The sixth molt takes place about five days after the fifth, and the 
whole appearance of the insect is considerably changed. The color is pale, translu- 
cent, pea-gr^en. The head is not polished, of the color of the body ; the two oblique 
dusky stripes are comxwsed of several irregular spot^; the iabrum is white^ aiitennaj 
pale greenish, and the eyes black. The median and the two subdorsal lines are com- 
posed of luimerous irregular spots of a lemon-yellow color/ of which those on median 
and the lower dorsal lines have a mora or less distinctly dusky shade on either side ; the 
lateral line is quite broad and almost white, Piliferous warts pale yellow, surrounded 
by transversely oval, indistinct, dusky rings. The whole body is speckled with nntner- 
ous, usually transversely oval, small, lemon-yellow si)ots, which inclose from two to 
three almost colorless, glistening, round dots. Stigmata orange. Legs pale green j 
claws and booklets pale brown; venter bluish-green. 

Ijength of full-grown larva about 35"^"^ (1| inches). 

P^^ja, ^Length, 15^™. Color, blackish-brown; wing-sheaths opaque, the remaining 
portion faintly polished. Front of head prolonged into a short, stout, conical projec- 
tion; near its base ventrally are two fine and quite long hairs and two similar pairs 
dorsally near insertion of antenna3. Eyes prominent and considerably polished. Logs 
reaching to tip of wing-cases ; antennaj shorter. Median line of prothorax quite sharp 
and carinate, median line of mesothorax ftiintly elevated, somewhat polished. The 
whole anterior portion of body finely and closely granulated. Metathorax and the 
three following abdominal segments, with numerous shallow, circular depressions, 
each having a central granule. The circular depressions on abdominal joiiits 4-8 are 
somewhat larger and their margin is slightly elevated; the jposterior third of joints 4-6 
is of a lighter color than the rest of the body and very closely and quite coarsely gran- 
ulated, while the posterior third of abdominal joints 7 and 8 is polished and not gran- 
ulated. The last joint is very peculiarly formed; its tip is broad and prolonged each 
side into a short, stout, and sharp tooth directed forward, and between these two is a 
pair of slender and also bristle-like spines^ directed tbrward and with their tips curved 
m the shape of a loop ; another pair of similar bristle-like spines, which are directed 
forward and inward, are situated, one at each side, on a small projection at the base 
ventrally of the stout lateral teeth, and between these is a large projection which is 
armed at its edge with two large, stout, claw-like teeth, Vvhich stand at right angles 
to the body of the pupa. The anal swelling is smooth, circular, and quite prominent ; 
the remaining portions of the tip are uiarkedwith coarse, elevated ridges, both dor- 
sally and venti'aliy. 
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^ THE GLOYEE-LEAE-BEETLE. 

Order OotEOPTM^A f fam 

[Plate ±, Ei^^^L^ 

HABITS OF Tim GENUS.* 

Duriiig tlie year another European iu sect lias made its appearance in 
the role of an enemy to an important branch of American agriculture. 
This insect— the Fhytononim punctatns of Fabricius — ^has been well 
known in Europe for almost a century has never done any serious 
damage to crops. Yet so common is it tbere that almost every one en- 
tomologicaliy inclined who has tra^^eled through Germany or France 
has doubtless found it under sticks or stones in pastures and meadows. 

In looking up the literature on tlie habits of the insects of this genus 
in Europe, we find much written on the history of the earlier states of 
several species. From what is known in Europe, it appears that the 
species of the genus show a variety of habit aud mode of development. 
The greenish larvas (recalling in general appearance those of Syrphus 
or certain Tenthrediuid larvse) feed in May or June on the leaves and 
flowers of the plants they infest, and spin in July a net-like cocoon 
on various i)arts of the plants changuig therein to pupae within eight 
or twelve days, the beetle issuing in July or August. Only one annual 
generation is ^r 

Fhymmmus murinuB Fabr. oviposits on the yonng shoots of Lucern 
{MediGagosdtiva). Fh. mcles Fabr. feeds as larva and beetle on the common 
red clover ( yr^bZii*wi j)raj>^ttse) and on Lucern, and proves injurious to 
the latter plant in some parts of Germany. Fh. 7iigrirostris Fabr. (which 
by the way occurs also, though rarely, in the United States from Can- 
ada and Massachusetts westward to Michigan) feeds as larva on Trifo- 
liiim prateme and BnpJitJialmmn salicifolm^^ FJi. pollux Gyllh, on Bilene 
inflata md Folygoniim Jiydropiper; Fh, rumicis Fabr. on various species 
of Etmex and also on Folygonum avimdure; Fh. mciw Gyllh, otx Vicia 
syVvaUca; Fh. pkmtaginis De G. on Flantago lanceolata md Lychnis 
dioica; Fh. polygom Linn, on yoting ^\ioot^ of Dianthiis and on Fylygo- 
mm a^7^o^^^are, the larvsB f^^^ well as on the blos- 

soins, and also boring in the stems ; P/k suspiciosus Hbst. on Lotus uligi- 
nosiis and Lwthyrm praitensis / Fh. pdlumbarius Germ, on Mentha aqua- 
tiea md Salma g^^^ 

So far as heretofore known the habits of the genus in this country 
conform to the above experience in Europe. We have reared P^. coinp' 
tus from F()lygommi 7iodosum^ui)onw the larv^ and pupai may 
be found in July, the cocoon having the usual net- w^ork appearance. 
Of the nine species known to occur in this country this and Fh, eximius ^ 
Lee, the habits of which were briefly given by E. A. PoiDcnoe (Trans. 
Kans. Acad. BciV 1877, p. 38) are the only ones (exclusive of P/^. 
tatm) whose habits have been observed, though, as above shown, those 
of Fh, mgrirostn^ have been recorded by European observers. 

HISTOKY OF THE SPEOtES IN NQRTH^ 

Concerning the appearance of P/i. j^tenetete in this country we stated 
in the American Naturalist (in whi^jh we have recorded the above facts) 

* Comi>iled froiii contributions to tlie Am 

tAccordiiig to Professor Popenoe tlie larva feeds on Rumex hntannica, and transforms 
in a similar cocoou on the plant. 
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for Marcli,18825 that DrvLe Conte received a beetle as long ago as 1853 
from Ganadaj from Mr. D'Urban, who was then connected witli the geo- 
logical survey of that country, and another specimen from the late Dr. 
Melsheimer, from Pennsylvania, and that these specimens had been de- 
scribed by him Phytonoiimis o^mws (Ehynchophora, p, 124). He had 
recognized, from what we had published in the ]^?aturalist, for November, 
1881, regarding Fhytonomus punctatiis, that his opimus was identical, and 
ui)on receiving specimensfrom me he wrote that, after a eareful examina- 
tion, there was no doubt in his mind as to the identity of the two species. 
Fh. punctatusy in its typical and most common form, is so easily recog- 
nizable by its coloration (the suture and margins of the elytra being 
yellowish- white) that one would not suspect its identity with Fh, opiimi^s 
from the description of this last. 

It would appear, however, that opimifs is identical with a variety of 
Fh, punctaUis described by Oapiomont (Annates de la SometS JSntomolo- 
gique de France j 1868, p. 123), in which the scales of the elytra are almost 
uniformly gray, and which is not rare in Europe. The specimen from 
Melsheimer is, moreover, evidently rubbed. It is a strange coincidence, 
that the numerous specimens we collected on Mr. Snook's farm were all 
identical in coloration with the typical form, and that just those de- 
scribed by Dr. Le Conte as 02?im«t« should belong to a comparatively 
rare form. 

The identity of the two forms once established, it becomes probable 
that the insect had made a permanent lodgement in this country years 
ago, and that it was simply overlooked as an injurious insect till last 
year. That a beetle is quite liable to be overlooked by Coleopterists, 
although quite injurious to some cultivated plants, is not only prob- 
able, but has often occurred. Coecotorws sci^e^tofs, which injuriously 
affects the Plum; Tyloderma fragariw^ which depredates on the Straw- 
berry plant 5 B^nd Hylesintts trifo Ui^ which is so inj urious to clover, are ex- 
amples among many which occur to us of species very common on cul- 
tivated plants, yet rare in collections. The same is equally true in 
other orders of insects. A notable instance is found in the Hessian Fly, 
which, though more or less injurious every year in some of our wheat- 
producing sections, is yet so rare in collections that Dr. Packard had 
much diflaculty in procuring specimens to figure for Ms bulletin on the 
species. 

There is the other alternative, however, (which is also not s6 improb- 
able), that the two specimens that have remained solitary so many 
years in the largest American collection of Ooleoptera may really have 
come into the country through European exchanges, especially as it is 
known that Dr. Melsheimer did in some instances mix up European 
and American si)ecies. 

Our attention was first called to this insect by letter from Mr. L. D. 
Snook, of Barrington, Yates County, Kew York, in July, 1881, stating 
that great damage was being done to the clover on his farm. In the 
latter part of April he first noticed on a field of clover, here and there, 
small patches where the leaves were badly eaten. The damage in- 
creased rapidly in extent, and by the end of July the whole field 
(about seven acres) was badly infested, one corner of nearly two acres 
having scarcely a whole leaf of clover remaining. Other fields in the 
^ame neighborhood were attacked in the same manner, while an occa- 
sional field escaped injury. 

We visited Mr. Snook in August of 1881, and found acres of his 
clover ruined, but in passing through the field none but an expert 
would suspect the cause, since the beetles were, as a rule, hiding in the 
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gimiml or sliglitly beneath the surface, and the few that were feeding 
dropped and plaiyed 'possum " uj)on the slightest approach, their color 
being so nearly that of the earth that they are not easily observed. 
That they had been much more numerous earlier in the season than they 
were then was apparent from the number of dead specimens, more or 
less broken, and from the cocoons imbedded in the ground. Ko traces 
of eggs, larvsB, or pupae were found, though many empty cocoons were 
obtained either on the surface of the ground or imbedded just in the 
ground, as we then supposed, from the battering of rain. None were 
found upon the plants. 

In June of the present year we sent Mr. E. A. Schwarz to Earring- 
ton to look after the progress of the pest. His report shows an alarm- 
ing state of affairs in Yates County, the insect having spread in all 
directions. He writes as follows on this point: 

Upon my arriyal at Mr. Snook's placiB at Barrington, N. Y., (June 13), I fonnd that 
the field where tlie weevil was first discovered had been ploughed ahout a fortnight 
ago ; hut a few isolated plants gTowing near the fence of this field proved to he in- 
fested with the insect. Two clover-fields near by harbored countless specimens of 
. the insect (now mostly in the larva state), while other more distant fields were in 
similar conditions, I traced the insect for about one mile from the original field 
toward Grobked Lake without finding that it became less in numbers. Further investi- 
gations showed that it not only infested the clover in the fields and on pasture lands 
but the isolated plants growing in the gardens and* on the roadsides. It is no exag- 
geratiqnto say that I had difficulty in finding a clover plant that was not infested. Cqn- 
tinuing my researches at Dundee the next day I began by finding the Phytonomns in 
the middle of the town on the clover plants in the gardens, along the roadsides, 
in the ditches, and upon going in the fields in the direction of Rock Stream I found 
the same condition as at Barrington, Upon my return trip I noticed the presence of 
the insect at Starkey, on the Northern Central road, three miles east from Dundee^ and 
finally found the larvaB, upon a hasty investigation during raiiiy weather, under 
clover plants growing along the roads near Watfins, N. Y., about fourteen miles from 
Barrington. 

From these facts it may be assumed that the pest is at present much 
more widely distributed than it was suspected from last year's observa- 
tions. 

Since last fall numerous experiments in rearing this insect have been 
carried on in the Division, and from the notes, as well as from this year's 
observations in the field, we are enabled to give the following life-his- 
tory of the species: 

LIPE-HISTOBY OF THE SPECIES. 

The smooth, greenish-yellow, oval eggs are deposited by the female 
beetle in irregular clusters, mostly in the hollow leaf-stems or flower- 
stalks, where such situations can easily be found, or they are pushed 
into crevices near the base of the plant. In confinement the females 
lay their eggs i)romiscuously upon the glass and wood work of the 
breeding cages, or upon almost any part of the plant given them for 
food. When deposited upon a plane surfeice, however, they are not 
firmly atta^ehed and are easily removed, which argues that their natu- 
ral location is in some crack or hollow. 

The newly -hatched larvse are pale yellow in color, and feed preferably 
upon the under side of the leaves, or between the young leaves before 
these get separated^ eating small, round holes. While feeding the body 
is somewhat curved and the larvic evidently hold to the hairs of the 
leaf by the folds between the joints of the body, as they are entirely 
legless. As they increase in size they acquire a greenish tinge, the 
broM dorsal stripe alone remaining whitiBh. A few of them, however, 
retain the pale-yellowish color throughout their development. After 
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the third molt they feed at the sides of the leaf, eating out large irreg- 
ular j)atohes, m slio wn in our figure. * (PI, X, flg. U.) The shape of , 
the larva at this time is also so well indicatod at & and c as to need no 
further description. The whole leu gth of the larval life in the hreeding- 
cage varies from forty days in summer to several months in winter and 

fail. ; : 

Only the very young larvae can be observed upon the plants^ the older 
ones invariably dropping to the ground when approached. Most of the 
larvae^ however^ do not feed on the plants durLng- the daytime^ but are 
to be found under all sorts of shelter in or on tJie ground, gometimes 
quite a distance from the plant, but preferably among the roots and old 
stalks. Here they lie curled up in a similar manuer to our saw-fly lar- 
vae or cut-worms. When handled they often ejeet^ in a long stream, 
their semi-fluid, pitchy-black excrements, probably as a means of de- 
fense. When teased they finally stretch out and walk oif more rapidly 
than could be expected of a legless Ourculionid larva. When crawliag 
they not only use the ventral tubercles, which are very prominent^ re- 
sembling legs without the claws, but they use also the head and anus 
in a very peculiar manner. The head is pressed downward until the 
front touches the ground. The body is thus stretched forward as much 
as possible when the auiis leaves its hold/quickly following the rest 
of the body and taking a firm hold near the head. The larva then 
stretches itself out^ and the same movements are repeated. The anus 
evidently plays an important part in the locomotion; it is somewhat 
extensile, and each time the larva uses it to take hold of the leaf a small 
drop of a sticky fluid is ejected. The anus seems also to jiossess the 
power of suction as the larvse are capable of erecting themselves so as 
to look around for some object to take hold of, turning, at the same time, 
their bodies in all directions and holding solely by the anal end. 

Toward evening the larvae begin to be more active and ascend the 
plant, undoubtedly continuing to feed throughout the night. However, 
even at dusk they do not become less timid than at daytime, and can 
otdy be observed upon the plants at a considerable distance, curling up 
and dropping down w^hen approached. Their favorite position is with 
their bodies around the edge of a leaf, but more rarely one may be seen 
stretched out on the surface of a leaf. 

The damage done by the larvae in the month of June was already 
quite considerable, the presence of four or five half-grown ones being 
suflicient to give the plant a ragged appearance, and in some places 
where the plants were completely defoliated, not less than 32 larvae were 
counted under one plant, which was not a very large one. 

After feeding for from ten to fifteen days, having suffered three molts, 
the larva commences to spin its cocoom The cocoon is oval, |)ale yel- 
low in color, and is composed of coarse threads forming an irregiilar 
net-work, as shown at / and ^jf in the figure. In the breeding-cages 
(during th-e winter of 1881-'^2) it was usually spun between two or more 
leaves or leaf-stalks and attached to them. This is in accord with what 
is recorded on the subject by European writers, but all the old cocoons 
we found in 1881 were either on or in the ground, and Mr. Schwarz 
found them in June, 1882, invariably under ground, i e., so completely 
covered up with soil that in clearing away all debris no trace of them 
could be discovered from above. Usually they were just covered with 
the soil, but in some instances they were more than half an inch in the 
ground, each cocoon lying in a nicely-smoothened cavity. This habit, 
though different from the known habits of other species of the genus, 
is undoubtedly normal -with^unctattis in the field. 
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111 spiiming among leaves tbe abdomen beiids uiicler, and the larva 
is thus able to brace itself Avith*two points against the fastened leaves, 
whereby the head and front portion of the body ean be easily moved 
in every direction ; it then touches with its mouth the leat\ api)lying 
at the same time a drop of a transparentj pale-yellowish liquid^ which 
is stretched out to a thread until the next i)oint is reached with the 
mouth. In this way it continues for some time, and then, turns the body 
in another direction, and works in the same way until a nearly oval cell 
is formed j wlieu this is done it fills up the space between the meshes 
more and more, and the cocooii becomes more regular. It then follows 
the diflerent threads with its ^^m them with addi tionai 

applications, and at the same time fills up the too large spaces till the 
cocoon is quite compact, leaving only small, round, or oval holes through 
which the larva is but indistinctly seen. The spinning of the cocoon 
lasts for about one day, when the larva ceases to work and remains ly ing 
in a more or less curved position until it finally casts its last skin to 
transform to a pupa. 

Mr. J. A. Osborne, in an interesting note on PJiytonomiis rumioiSjm th.e 
Entomologists^ Mo'^^^^ 1879, states that the spinneret 

of the larva is anal. Be this as it mt^Yj Fh. punctatiis spins with its 
mouth, bracing itself against tlie part of the cocoon already formed wiiile 
constructing the remainder. The silk issues from the spinneret in a 
very perceptibly liquid condition, but soon hardens, and t3) e thick threads 
forming the walls ef the cocoon are coarse, tough, and strong. The 
length of the pupa state in late fall is about twenty-five days. 

As will perhaps liave been gathered from the preceding, the princii>al 
damage is done by the insect after it arrives at the perfect or beetle state. 
The beetle is very voracious, and devours the leaves at a raj)id rate, eat- 
ing the flower heads and stalks and also the leaf petioles — in fact all 
parts of the plant above ground. It feeds principally late in the after- 
noon and at night, and during the daytime generaily hides itself around 
the roots of the plant or in some crack in the ground. It is easily dis- 
turbed when feeding, drawing up its legs, dropping to the ground, and 
remaining motionless ibr some time. 

This phytonomus feeds upon all sorts of clover, on the white as well 
as upon the difterent varieties of red clover, and apparently without any 
specialpreference tor any variety well on every kind of 

soil, and the oidy localitj' of any extent so far examined in Yates Coun ty 
where the insect was not found was a steep slope at tbe edge of a field, 
where the clover was most luxuriant and the soil very rich and soft. 

Our notes on the length of life of one generation of the beetle (taken 
from specimens kept in breeding cages at Washington in the tall of 
1881) give the following result : The eggs hatcli within from nine to 
twelve days after being deposited ; the first molt of the young larva 
takes idace eight or ten days after hatching ; the second molt takes x>lace 
seven to ten days after the first; the thirdmoit eight to ten days after the 
second. The time elapsing between the third molt and the formation of 
the cocoon is very variable, one larva beginning to spin 17, another 24, a 
third 28 days after the third molt, while with a fourth 31 dsLVB elapsed. 
The cocoon is finished in about one day, the larva remaining therein un- 
changed from seven till ten days. " ^ issues about one month 
later. Thus it takes almost four months from oviposition to the hatch- 



* The Clover Koot-Borer {Hyleshms trifoUi) seems to feed only upon THfoiUim pratensG. 
It was u&ver observed upon wliite clover, uor did it attack, on Mr. gnook^s farm, the 
AlBikQ QloY&v (Trtfolium hyh'idm 
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ing of tlie beetle. In snramer time the insect no doubt develops more 
rapidly, as beetles issued in tke last days of Juno from cocoons spun 
about the 20tk of that montli. 

NUMBER OF ANNUAL BROODS. 

The beetles which were so injurious in July and early August laid eggs 
in the latter nionthj and the larvsB issued in September^ transforming 
in October or I^ovember, and appearing as beetles in the latter month. 
A portion of these beetles, without doubt, hibernated as such without 
ovipositing; others laid their eggs, and there is strong reason to believe 
that certain of these hibernated, a^ a flower-stalk was received as late 
as January 28, from Barrington, which contained a well- developed egg- 
cluster. Many eggs hatched in the same fall, the young larvae doubt- 
less hibernating within the old stalks. 

Mr. Schwarz found, on June 13 and 14, the inseet in all stages except 
the egg state, by far the most common form being the half-grown larvee, 
then following very young larvse, then full-grown larvae, then the co- 
coons, which were all freshly spun (not one containing the pupa), the 
rarest form being the beetles. There can be no doubt that the beetles 
then found were all hibernated specimens, since they were all very much 
rubbed. A large portion of the larvee reached maturity and spun up 
by the 20th of the month, and at the date when this report is submit- 
ted, (June 30) the beetles have been issuing for four days. The youuger 
larvae (which in all probability come from eggs laid this spring by 
hibernated beetles) will not reach the perfect state before the end of 
July or perhaps some time in August. 

We have thus followed the development of the species for nearly one 
whole year, yet it is impossible to say whether or not it is regularly 
single or double brooded. In considering the number of annual gener- 
ations in any species we have to bear in mind that there is great irregu- 
larity in development, which is also much influenced by the character of 
the season. We have strong reasons for believing that during a severe 
and protracted drought, such as we had in the late summer and fall of 
last year, multiplication in this species comes pretty much to a stand- 
still, and our first observations in August showed that the species oc- 
curred in none of the earlier states. This fact, together with the other 
weH-known fact that the Bliyncliopliora \i\ the imago state are often 
long-lived and do not begin ovipositing immediately after maturity, 
leads us to believe that there is normally but one annual generation, 
and that the beetles which are perfected during the months of June 
and July beget a generation which either hibernates in the immature 
or the mature condition, according as it is developed earlier or later. 

While this would seem to be the rule, as we know it to be with many 
other Ehynchophora, yet our notes and observations as here recorded 
would indicate that a second generation may exceptionally occur. In 
other words, the monogoneutic generation of one year may become 
digoneutic the following year, because of the irregularity in the develop- 
ment of the individuals. The only thing that becomes certain in this 
uncertainty is that the larvse are in greatest and most destructive force 
during the latter part of May and in June; that the new generation of 
beetles work during July and August, so far as we now know, without 
propagating, and that only a portion of their issue that is found in the 
larva state later in the autumn attains the perfect beetle state before 
winter sets in, when brought to a more southern latitude like that of 
Washington; the presumption bein^ that in Yates County, I^ew York, 
all wc»ild remain in the earlier states and thus hibernate. 
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BEMEDIBS. 

It is impossible to say w will spread 

farther. The encouraging presumption, ho wevery is, if we may predi- 
cate upon analogy, that it will not, since we recall no very injurious 
beetle introduced from Europe (excluding those feeding upon stored 
products) which has spread over the whole country, the most prominent 
examples of such introduced species, Crioceris asparagi^ Galertiea mn- 
tli<melmmi being yet confined to the Atlantic coast.* 

Our experience and observations during the winter show that this 
Phytonomus hibernates principally in the young larva state, and that 
any mode of winter warfare that would crush or burn these larvie hiber- 
nating in the old stalks would materially reduce the depredations of the 
species the ensuing summer. Clover stubble is, however, not so easily 
burned in winter, and whether rolling could be advantageously em- 
ployed will depend very much on the snaoothness of the field and other 
conditions. 

The extreme timidity of the larva as well as of the beetle, and the 
protected position of the insect in all stages render the application of 
pyrethrum, or any other remedy acting upon contact, entirely useless. 
To poison the clover with London purple or Paris green would no doubt 
be effectiTe, but can be safely applied only wherever the clover is not 
used for fodder. 

Should the Phytonomus be very bad in a field, it would be well to 
plow the clover under rather than to allow such field to become a source 
of contagion. This should be done in the month of May, when the in- 
sect is mostly in the larva state, and when all eggs from the beetles that 
hibernated have been hatched. To plow the field when the Phytono- 
mus is in the imago state would have no other effect than to disperse 
the beetles over other fields. 

3JTATTJRAL ENEMIES. 

Of the various species of Ichneumon flies known in Europe to prey 
upon thelarv8B of Phytonomus, none have been observed so far in this 
country, and to this immunity from the most efficient natural checks the 
undue m.ultiplicati6n of the species is no doubt to be attributed. Of 
other insect enemies only one has been actually observed so far, viz., 
the larva of a small beetle, Gollops quadrimaculatus^ which was found 
feeding upon the eggs sent from Barrington in January, Mr. Schwarz 
found three dead larvae on the plants, and from the manner in which 
they were killed he thinks that they were sucked out by Soldier bugs, 
several species of which were seen in the fields, but none in the act of 
sucking Phytonomus larvae. Several ground-beetles {Rarpalus pl&n- 
riiiom^ II\ pennsylvamcus)j a Fterostichus larva, and numerous specimens 
of a large red mite (genus Trombiditm) are found under the infested 
plants, and these probably prey upon the Phytonomus in its earlier 
stages, but no proof thereof can be given at present. Ants do not seem 
to trouble the larvse, as on several occasions specimens of the latter 
were found in the middle of the ants, which build their colonies under 
small stones and sticks in the field. This species is in all probability 

* As an interesting fact In connection with imported clover enemies, we would men- 
tion t'liat several species of the Cnrculionid genusjSiiones, especially S, flavescens and 
Uneellus, which in Europe are injurious to mover and lucern, and which have long 
since become naturalized in our country, have never been reported here as injurious, 
though they occur (^uifce commonly in some loealities. 

12 AJC^ 
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extensively fed upon by Tiger heetlm {Giemdelidw)^ which, both in the 
larva and beetle states, doubtless attack and devour the Phytonomus 
larvae, whether when they feed or crawl over the ground, or in the ground 
to pupate ; for we found, during August, on Mr. Snook's farm, that the 
ground in the infested clover-fields was in many x)Iaces literally riddled 
with holes of larvae of Gicindela repandaymost of them apparently nearly 
full-grown, and many just having changed to the perfect beetle* 

DESCRIPTION OF EARLIER STATES. 

Phytonomus PUNCTATUS — Egg. — Lengtlij 1^^^ (^g inch). Elongate oval, mtiier 
more than twice as long as thick, cyliudrical, highly polished, and without any ap- 
parent sculpturing when recently deposited. Color pale j^ellow. When ahout five or 
six days old the color changes to a quite dark greenish-yellow, and the egg appears to 
be quite rough, an examination under the microscope showing that the whole surface 
has divided into numerous hexagonaJ, shallow depressions. 

Larva— First stage, — Lengfch, 1.5"^^^. Body somewhat thickest at the middle, taper- 
ing gradually tow^ard the ends. Color pale yellowish, head hiackish-brown, polished/ 
•with fine transverse wrinkles ; eyes black, small, round and projecting; antennsB short, 
S-jointed; first joint very short and very stout; somewhat conical, with the tip ex- 
ternally oblique, and with two short sj)iiTes on its distal side near the base of the 
second joint ; the second joint very slender compared with^he first, but almost twice 
as long, tapering gradually towards the tip,, where it forios a short nipple, curved 
slightly upwards ; a long, stout bristle above, near inner angle of base of antennfe ; 
mandibles light brown, with basal two-thirds very broad, terminating in two large, 
sharp teeth, one above the other, the edge of the lower one being armed with three 
minute rounded teeth j palpi pale. Cervical shield dusky, harrow, divided by a 
pale dorsal line. Spiracles dusky, oval, with transverse -wriukles. The whole dor- 
sal surface is closely covered with, minute, sharp, transversely oval, slightly dusky 
points. All joints have small, conical, dusky warts, as follows; 8 dorsal, tho> cwiter 
four quadrangularly arranged, the inner four much the smallest; there are two addi- 
tional lateral warts, one above the other, on the thoracic joints, and one lateral wart 
on each of the abdominal joints; each of these warts bears a very conspicuous clavate 
spine. The ventral side of the body is similarly armed, though the spines are more 
slender. There are no legs, but in their place are very prominent swellings. Those 
of the thoracic joints are conical, and those of the abdomen are somewhat trans- 
verse, and each of them is longitudinally subdivided so as to form two rounded swells 
ings, which are used in grasping when walking. The end of the body is divided into 
three round lobes or swellings, which surround the anal opening, one above and two 
below. 

Second stage. — General appearance very similar to that of the previous stage, except 
that the color has become greener; the head, which at fiirst is yellowish-brbwn^ is now 
dark brown J the cervical shield is of the color of the body, with the front margin and 
lateral angles more or less blackish ; the clavate spines are somewhat shorter, but the 
principal feature is a broad whitish dorsal line which on each joint is bordered by a 
more or less distinct small blackish streak. 

Third stage. — The appearance is not much changed, except that the dorsal line and 
its bordering blackish streaks are more distinct; the head is at first pale groenish-yeUow, 
and gradually changes to brownish; eyes deep black; the anterior margin of prothorax 
is lined with twelve blackish warts; all other joints are divided into two very distinct 
folds, of which the anterior ones bear each side of the dorsal line a blackish wart, the 
posterior a transverse row of twelve warts and two lateral warts ; all these warts bear 
short, quite stout clavate bristles or spines, those on the lateral Avarts being somewhat 
longest. There is a pair of simple and longer spines on joints 10 and 12; all spines on 
ventral side of the body are also sample. 

Fourth stage. — The larvae are now quite dark green, especially the anterior half , of 
the body, the posterior half having a lighter and more yellowish color, especially 
along the lateral margin, and the last two joints are tinged with brown. The dorsal 
line is very distinct and of a very pale rose color; its lateral borders are black, form- 
ing two quite broad Interrupted lines; head brownish. The whole surface of the 
body, above and below, is very rough ; the thoracic and abdominal swellings are very 
prominent, and have a great resemblance to legs without the claws; the prothorax 
possesses three of these swellings, of which the middle one is the most remarkable ; 
it forms a prominent conical tubercle, which at the tip is divided into two separate 
coni cal tubercles, with a stout, blaokj recurved bristle anteriorly near their base ; simi- 
lar but less conspicuous tubercles on the other thoracic joints ; joints 4-11 each with 
two pairs (>f similar tubercles. Length of thie faUy grown larva when stretched, aboufc 
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Pm^)^,— The form of the pupa is well represented in the figure (PL X, Fig. l^h). Its ros- 
trum, aiitennjB, legs, and wing cases are yellow liead yello wish-green ; abdomen dark 
green, with a pale flesh- colored dorsal line, the sides and venter somewhat paler ; eyes 
rery small and black. These aje the colors soon after transformation. The front of 
, the head has a deep longitudinal impression, and there are two deep transverse im- 
pressions near the middle of the pronotum. Head and thorax sparsely hairy ; wing 
cases witj nine deep striae ; abdominal joints each with a transverse dorsal row of 
short, bristle-like hairs, and quite a number of hairs around tip of abdomen. 

THE VAaABOND OEAMBUS. 

(Cramhus vulgwagelkis Qle^m.) 
Order Lepidoi»teeAj family Cbambid^. 

HISTORY OP ITS INJURY AND IDENTIFICATION. 

Early in May, 1881, consider^^^ damage was done to meadows in tlie 
vicinity of Watertown, Jeiferson County, Kew York, by an insect which 
was popularly thought to be tlie Army ^^W Specimens were sent to 
us in May te^^ Mr. J. Q. Adains, of Watertown, and by Professor 
Jjintner, the State entomologist at Albany, K Y. 

The worms sent by Professor Lintner,; and which he was not quite 
sure were the Army Worm, were chiefly the larvsB of A^^^)/i^Zote vidians^ 
an accpunt of which, with figure, we had T>repared for this report, but 
which, among other things, we have been obliged to exclude for want 
of space. Those sent by Mr. Adams were partly Kephelodes, but chiefly 
the Orambus under consideration, which proved to be the principal 
author of the damage. On July 2nd Professor Lintber wrote us: 

> I have just handed in to - the jEi;en'my7Vo^^^^^^^ correction and exx)lanation of 'my 
reference of the ravages in Northern New York to Iyxj>helodes violans. From examples 
of tlie cocoons aad iutbrmation sent me by Mr, Adanrs, I find that tho work is due, as 
1 had lately isnspeoted, to the small. lartaj^^^^^^ determined as that of Cranibus 

exsiccatus. 

On tlie 5th of the same month we wrote Professor Lintner : 

I have just read yonr article m Joiimal of the 3d. I have some reasons for believing 
that your Cramhus eacsiccaiits was an accidental lary a different from the Pyralid which 
in every instauce is yet in the larva state (no* parasitized), and the long larval Ufa 
in the cocoon is so common in the PyralidjjB. 

We first reared the moth on August 2, and early in the month informed 
both Mr. Adams and Professor Lintner that the destruction was done 
: without doubt by Omm^w6• ^^^^?^^t7«^ 

Mr. Lintner studied it in the fiekl, and presented a lengthy report 
upon it to the State Agricultural Society in September (published in 
t\i^ Elmira {E, Y,) Hxisha^ 14-). He also read a 

pax^er ux3on it before the Araerican Association for the Advancement of 
Science, in August, at Oincinnati. 

Later in the season we found the moth very abundant in all parts of 
the Eastern States which we visited, and it was so common In the 
vicinity of ON'ew York as to be a positive nuisance in collecting, as we 
were informed by Mr. Henry Edwards (see American Naturalisty ^o- 
vember, 1881, p. 914). It was also present in large numbers in the Dis- 
trict of Columbia, where the faU larvae were studied. 

The eggs are difficult to find, as they are dropped singly by the moth 
wherever she happens to rest, and the slightest jar causes them to fall 
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into some crack or crevice. The larvaB, if not too numerous, are also 
difficult to find, on account of their nocturnal habits, but more particu- 
larly from their secluded mode of life. From the time of hatching to 
the assumption of the pupa state they remain nearly in the same spot. 
The newly-hatched larva spins a delicate white web, near or among the 
roots of the grass, and commences at once to feed upon the softer parts 
of some leaf near at hand, or bore throitgh its surrounding sheaths 
into the stem itself, near its base. Whenever they have settled they 
protect themselves by a delicate web, which they gradually cover with 
their greenish frass, forming a tube, in which they are entirely hidden 
from view. They are very sluggish, and, if the tube be disturbed, curl 
up into a helix-like roll. As they increase in size the tube is extended 
either upward, when upon the ground, or downward, if somewhat above 
the surface, and the opening is often lined with bits of green grass. 
When the larva is full grawn its tube measures, often, nearly 50^^ (two 
inches) in length. A half inch at the lower end is thicker than the 
rest, is rounded and closed, serving both as a retj:^at for the larva 
and as a receptacle for excrement. The upper or open end is usu- 
ally very delicate, and i§ generally so constructed that if the larva is 
disturbed and moves downward it closes entirely. 

When full-grown and ready to transform, the larva leaves its tube 
and commences to spin among the roots, and near or just beneath the 
surface of the ground, an elongate club-shaped cocoon, similar in appear- 
ance to the lower end of the larval tube. It is composed of smooth and 
delicate white silk, gummed over with earth. Both ends are rounded, 
the thicker end being about 6"^^ in diameter, and the narrower end 
about 4^^. In this cocoon the larva remains for a long time before 
transforming. Mr. J. Q. Adams, of Watertown, states that while every 
larva was inclosed in a cocoon by the last of May, an examination as 
late as July 15 failed to show any change to pupa. By August 15, 
however, the moths began to issue in large numbers, and, as Mr. Adams 
says, " at this date, August 22, any farmer of the country can walk his 
meadow or pasture and drive up moths in countless numbers, or, in 
places, in a small cloud." 

There can be Uttle question that other species of the genus are asso- 
ciated in moderate numbers with the Vagabond Orambus, and the 
breeding of Crambm exsiccatm by Professor Lintner so much earlier in 
the season would indicate that there is considerable variation in the 
period of development between them. 

iN'aturally, the moth is rather shy if disturbed, though as a rule it will 
not fiy very far, and when at rest may be approached quite closely. It 
seems to prefer dry stems or leaves of grass or weeds when alighting, and 
it is very difficult to detect in such situations, owing to the similarity 
of its color to that of the object upon which it rests. It swoops sud- 
denly to the ground when startled, but does not feign death, as do so 
many allied insects. Instead, it slips, with a peculiar gliding motion, 
under the dry leaves or other objects upon- the surface of the ground, 
or even makes its way into cracks of the soil. 

The number in which these worms must haye appeared to do the 
damage reported is enormous. Some pasture lots of 40 acres were en- 
tirely ruined, and as many as a dozen worms were often found in a space 
as big as the palm of a man^s hand. Mr. Lintner, in his paper read be- 
fore the American Association for tiie Advancement of Science, at Oin- 
ciimati, stated that on an island in the Eoquette Eiver, which had 
been absolutely denuded of grass, the worms had so thickly congregated 
under the shade of a soiitaij oak tree that its base for about 18 inches 
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was coyered with a fine layer of silken web. The worms had evidently 
been foreedj from sheer lack of food and shade, to migrate, and they 
naturally eollected iiuder the first shade intheir way, constantly spinning, 
as is their nature, until the corapaet web was tbrmed. ^ 
The injury, he stated^ extended orer eight of the northern counties. 

HundiMs of acres of grass presented a brown appears asif they bad been winter- 
liined. A pasture lot of fifty acres, which ten days before offered good pasture, was 
bitrned so that in places not a blade of grass could be seen to the square yard. Numer- 
ous dead caterpillars were adhering to the dead stems of last year's grass, which it 
was believed had fallen Yictiins to starvation. The upland pastures were first attacked. 
The progress was remarkably rapid ; entire fields weie laid waste in ten or twelve 
days. * * ^ In two instences the larysB were observed in immense numbers col- 
lected on the trunks of trees, so that they could have been scraped up by handfuls.— 
( Canadmn Entomologist, September, 1881 , p. 182. ) 

We reared two diiferent parasites from the species; one of them Lam- 
pronota f^^ a C/r^/jpf^s not yet specifically determined. 

SmiLAMTY OF HABIT IN A EUROPEAN SPECIES. 

Curiously enough, Mr. William Buckler, during the same year, has 
worked out the life history of an English species, Cramhiis warrington- 
ellus, and it corresponds perfectly with the observed facts in relation 
to milgivageUus. The eggs were received August 14 and 22, and had all 
hatched by September 1. The progress of the larvse was noted up to the 
middle of November, when they began to close their galleries for hiber- 
nation. They began work again early in the spring of 1881, and issued 
as^moths from July 7th to the 17th, some of the latrvse having become 
full-fed and having spun up by the end of May. {Entomologists^ Monthly 
Magazin§^ ^Tovember, 1881, p. 129.) 

REMEDIES. 

The moths which were so abundant in August laid their eggs in the 
latter part of that month and in September. Egg-shells were abundant 
in the earth from some sward sent to the Department September 14 by 
Mr. Adams from a field which had been greatly injured, showing that 
the larvae must have hatched prior to that date. Moths collected at 
Washington October 13 deposited many eggs during the night, which 
hatched in from seven to ten days. The young larvae began feeding and 
spinning their tubes almost immediately. Some had cast their first 
skin November i, their second November 15, and their third December 
1^. At this point our notes upon their development cease, but they 
evidently hibernate in the larva state, and, as full-grown larvse, do their 
principal damage the ensuing April and May. This proves, then, but 
a single brood in a seasoUj and suggests the simple remedy of burning 
over iitfestM meadows in the dead of winter, or, better, in"^ the late fall. 

DESCRIPTIVE. 

Thelarvre of 0. miJgivagellus ^lvq^Iqii^q^v^ subcylindrical, and of a pale 
puTplish-green color. Tbe moth has an expanse of wings of 25^™ 
(1 inch) ; the front wings are very pale-yellowish, dusted ^yith brownish 
between the veins, and the hind wings are somewhat dusky ; the cilia 
at the edge of the front wings are golden. The principal variation is in 
the extent of the brown streaks iipon the front wings. 

Specimens of the moth from Yancouver's Island differ only in their 
somewhat toaller size. fCte J?^zt, l^ 
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We append descriptions of the earlier states . • 

Crambus VULGIVAGELLUS — Leiigtli, OJ^m . diameter, 0.3"^™; color, pale yellow 
wlien laid ; polislied, eloB gate oval, slightly thicker and a little ra ore flatteiied at lower 
end than at upper. There are about 18 quite sharp longitudinal ridges, the spaces 
hetween them shallow, and divided hj numerous low transveraerihs; the color changes 
after three days to hright orange. 

Lai'va. — Length when newly hatched about V^^; general color dingy yellow, with 
Tery pale, irregular, reddish markings. The head is large, and the body tapers grad- 
ually from it towards the end. Head deep black, and ttonrshed with a few long hairs ; 
antennss white, 4-jointed ; joints 2 and 3 are each furnished at their apical angle with a 
stout spine, that of joint 3 being longer than the joint itself; the last joint is very 
minute, bearing 2 fine hairs at tip. Cervical shield blackish, with 6 long black bristles 
along anterior margin, and 6 smaller hairs somewhat in front of posterior margin; 
the other joints are each furnished with a transverse row of 8 long, blackish hairs, 
arising from prominent, conical, somewhat dusky tubercles. Thoracic legs slightly 
dusky ; abdominal legs white, long, and conical. 

in the fourth stage the color of the body is quite, dark and purplish, instead of pale 
as before ; the cervical shield is black. Each joint has a transverse wrinkle across its 
posterior third ; the piliferous swellings are large, oval, and faintly darker than the 
rest of the body, and the black hairs each arise from a small white wart, which is 
surrounded by a narrow black ring. Legs purplish, those of the thorax darkest with 
the tips of the joints white. 

The full-e;rown iarvsB vary more or less in size, though the largest measure about 
XQmm in length ; the color is pale purplish green, the head black, polished, with shal- 
low, transverse wrinkles ; the cervical shield brownish, with a few small blackish 
markings, and a narrow, whitish median line. The posterior wrinkle of abdominal 
joints is piliferous, warts large, oval, brownish, somewhat polished; dorsal line nar- 
rowj of the same purplish color as the body, bordered each side by an irregular whitish 
line; interrupted subdorsal line broader and whitish in color; stigmata black, and 
shield brownish, slightly polished ; venter pale. 

Pttpei.^Lengtli 15 to '20^^^^; color yellowish, polished; eyes black, not prominent; 
head curved forward, front somewhat projecting, rounded ; stigmata brown; ventrally 
near the end, transversely flattened, and somewiiat concave, the edge quitQ sharp aiid 
furnished with three fine straight spines. - 

BIBLIOaKAPHIOAL LIST. 

The following contains all the essential published Teferences to the 
speciesj though various journals have had abstracts or repetitions, 
especially of Professor Lintner's articles : 

Clemens, BiiACKENiuBGE. — Proceedings Academy of Sciences, Philadelphia, 1860 

p. 203. . _ : [ 

[Ong^uBl dQ3CTi]^tion of Cramhiis vulgivageUus.] 

Grotk, A. R,— Canadian Mitomologist J January, 1880, (Vol. XII, p. 17). 

[Kotes that specimens of Orambus vulgivagellus from Vancouver's Island are smaller than eastern 
specimens.] 

LlNTNER^ J. A. — Albany Evening Journal f Msij 22 J ISSl, - - 

[PersoBal observations on the supposed Army- worm. Doubts: as to whether it is Zeucania %mi- 
pu7icta. Statement that no descriptions of the earlier stages, of the larva of this last exist to 
compare with.* Distribution and Bayages.] _ 

LiNTNER, J. A,~-Courier and Fremnan (FotsdSLm^ Iv. Y.), May 26, 1881. 

XmT:^En, J. A.~St, Lawrence {^.Y.) Me^iiUica/^^^^ 

ElLEY, C. Y.— "Supposed Army-worm in New York and other Eastern States!"— 
. -American iS^^tiitmMs*, July, 1881, p. 574.^ 

[An account of the method of work from J". Q. A dams, of Watertown, T., of what he sapposes 
to he the true Army- worm. Its determination hj Mr. Kiley as an unknown Pymlid which he 
had proTiously seen in Miasouri in pastmfis,] 

JjmT^mn^ J. A.--' Albamy E'veiiing Journal, J Illy 1^1^^ 

[Eafers to the work of the species ; shows that the insect supposed to he doino- daraa£re Is not 
the Army -worm, but MpJielodes violans / refers to a aeconctPyralid larva which will probably 
prcrre to be <7mmEftis ea^s^iecatws, one of this specifes having been rear^^^ 



* This is a mistake. See our Mo. Ent. Bop, Yni (1876), pp. 184, 185. 
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Adams, J. Q.— '/The late so-called Army-wom,"— Watcsrtown (N. Y.) Daily TimeSi An- 

: - gust 22, 1881. / - . . - . . . ^ _ - . 

{Grives an accGunt of habits of and damage done % Cr^sm&ws vulgivagellus, comparing it to the 
true Army ■'Worm.] 

Riley, C. Y,— The Genuine Army- worm in the West."-— Aimcati NaUiralUt, Septem- 
her, 1881, p. 750. (Published the previous month.) 

{In a foot-note to this article the author identifies the supposed Army- worm of northern Kew York 
Cfamhus vulgivagellus.] 

LiNTNEE, J. A.— t*The Yagahond Cramhus."— Elmira (N. Y.) ^wsfearK^man, September 
14,1881. /. - - 

[An article read hy Mr, Linfner hefore the 5?'ew York Stat© Agricultural Society, giving- an ex- 
tended account of the damage done hj Cranibus vulgivagellus in Northern New Yoi'k in 18&1, 
and the complete life-history of the speciea, except method of hibernation. The only remedy 
mentioned is attracting the moths to lighted kerosene upon the surface of water in barrels.] 

^K'fj^D^^s.^usiAkU.-^Canadian Enton^^^ (Yol. XIII, p. 181). 

[A short review of Mr. Lintner's paper on CVaw&us wJ^wa(;eKit*, read before the 1881 meeting of 
the American AasQciation for the Advancement of Science.] 

LiNTNER, J. k.—Ogdenslurg (N. Y. ) Dm% t/bMnia7, September 21, 1881. 

" rCommo^n name of Vagabond Crambus proposed ; remedies s^^ 
Riley, C. Y.— Cramhus vulgivagellus.^' — AmeriGan Naturalist, November, 1881, p. 914. 
[liemarks upon the abundance of the speciea in all the Eastern States in 1881, and describes the 
eggs.] . - >- . 

Riley, C. Y.—4mencaw ^^a^ttmZist, December, 1881, p. 1009. 

[A short review of Mr. Lintner's A. A. A. S. paper on "A remarkable invasion of K'orthern l?"ew 
York by a Pyralid Insect," objecting to the use of the term "invasion" in this connection.] 



THE WHEAT ISOSOMA. 



{Isosoma tritioi Eiley.) 
Order Hymenopteba; family Chaloidid^, 
[Plate Xn, Eig. 3.] 

PAST HISTORY AND HABITS, 

" For nearly two ;5rears past I Kave been studying the habits of a new 
specijes of Isosoma which has been iDjuring wheat-stalks in Illinois, 
Tennessee, and Missonri. The larYse were first received by me in June, 
1880, from Mr. J. K. P. Wallace, of Andersonville, Tenii., who stated 
that nearly every stalk was affected, and that, as a consequence, the 
straw is inclined to fall before the wheat is fully ripe. I replied to his 
letter asking information, in the American Untomologist (III, p. 181), 
stating that it was a new wheat enemy, evidently Hymenopterous. 
Professor Thomas had found the same worm that year in wheat in Illi- 
nois, and from having bred a two- winged liy ( a species of Ohlorops) 
from some collected stalks, wrongly attributed the parentage of the 
worm thereto. Professor Packard, during a trip made to Virginia and 
other Southern sections that same year, found this new wheat enemy 
tolerably common. The insect passed the winter either in the larva or 
in the pupa state, and the perfect fly issued in March and April, 1881. 
Specimens received the present year have issued in December and Janu- 
ary, induced doubtless by the long-protracted warm weather. 

'^Although congeneric with the Joint Worm of Harris and Fitch, it 
difiers widely from the latter in habits and appearance. The Joint 
Worm, it will be remembered, forms a gall- like swelling at a joint near 
the base of the stalk. The species under consideration, however, feeds 
on the interior of the stalk between the joints, high up, without causing 
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a swelling. It undergoes all of its transfornmtions within tlie stalk, its 
work causing a premature ripening and greatly reducing the yield. 
" Mr. J. G. Barlow, of Cadet, Mo., says in one of his letters to me : 

* * More than two-thirds of the straws in the field had a larva or pupa In them, and the 
crop was sadly diminished by them. One farmer had 15 bnshels off nine acres ;^ an- 
other sowed 15 bushels of wheat and harvested only 30 bushels. My nearest neighbor 
harvested 6 bushels from ten acres; he could not get a man to cut it for the crop. 
These are my nearest neighbors. Many did not get their seed back." 

The above statement in reference to this insect was published by us 
in the i^wa^ iVew; Former for March 4, ^1^ 

In the meanwhile Prof- G. H. French had been studying a Wheat 
stalk-worm in Illinois, and we quote from his communications to us : 

The first work of this insect observed by myself was just prior to the harvest of 1880, 
In the vicinity of Carboudale, 111. Upon passing a field of wheat my attention was 
attracted by seeing a great many apparently light heads, some of which were on staJks 
that were partly dead, though the grain, as a whole, was not quite ripe. Examina- 
tion showed that many of the heads were only partially filled. The first thought was 
that Hessian flies had caused the damage, but there were verj" few signs of either 
brood of them to be found. Upon cutting open the stalks there were to be seen on the 
inside one or more small yellowish worms, and as these were in more than half the 
stalks examined, the conclusion was natural that here was the cause. From the ex- 
amination made with the pocket lens they were thought to be the larvaj of some Dip- 
teix)us insect, as they were without feet. A few of the pieces containing worms were 
taken by myself, but Mr, John Marten, then one of the assistants in the State entomol- 
ogist's office, and who was with me at the time, took a larger number for examina- 
tion and rearing, for the purpose of deciding what they were. 

As my time was ffilly occupied with other matters, the portion of stalks taken by 
me received but little attention, and, as a consequence, they dried up insteadof produc- 
ing the perfect insects. Mr Marten afterward collected more of the stalks, and after 
keeping them for a time found a single fly in the jar containing the stalks, evidently 
hatched from a larva in them when collected. The fly was thought to be a species of 
ChtoropSy though what species was not determined, and, indeed, cannot well be now, 
for the specimen was aceidently destroyed, though it might be approximately from the 
description that was taken when the specimen was first found. No other specimens 
were obtained. * * * They are to be found on the inside of the culms, usually just 
above the joints, varying from the joint or internode suppoi-tiug the head to the second 
one below this, or in any one of the three upper internodes. The usual place is the 
secood or third one from above; very few in the upper^ I do not remember to have 
found any below the third joint from above. * * * I have noticed this season 
that in grain infested with Wheat-Stalk Worms the heads were shorter than in fields 
fi*ee from them, as well as not so well filled out at the ends. This would seem to imply 
a continuous irritation during the whole growth of the worm. 

COMPARISONS WITH THE JOINT- WORM AND OTHER ALLIEB SPECIES. 

During the past winter between twenty and thirty specimens of the 
adult have been reared. Of these a single specimen only was fully 
winged, two were furnished with hind wings only, and the rest were 
wingless, or furnished with mere rudimentary pads. After a careful 
comparison with the known species of the genus we found that the 
species was new to science, and published descriptions, under the name 
of Isosoma tritiei, in the American Naturalist fovM-aroh, 1882, and in the 
Rural New Ybr/cer, as above quoted. 

Tritiei differs from hordei principally in its smaller size, more slender 
form, in the smoothness of the head and thorax, in being hairy, and in 
possessing the large pronotal spot. In this latter respect tritici proves 
a marked exception to the rule laid down by Walker, (Notes on Ohal- 
cididae, p/ 7), that this spot, though present in the European species, is 
absent in all American and Australian^ members of the genus. This 
rule, however, must have been laid down upon very insufficient grounds, 
as QYQu.m hordei this pronotal spot is as evident as upon the European 
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L i^erticillata WiilkeT J of wliicli we have received many specimens from 
Walker himself. 

Oonsiderable eonfasion respecting this wheat insect has arisen during 
the paat year fact that Professor French, in the OanaMan 

Untomologis^t.avid also in th.e> Prairie Farmer^ described the work of what 
is evidently this species in the wheat-fields of lUinoia, and published a 
technical description of the adult, under the name of Isosoma allymi. 
From this description, and from specimens which Professor French for- 
warded at our request later, it was evident that this species did not 
belong to Isosoma at all, but to the well-known genus Ewpelmus^^ and, 
as the latter genus is, so far as known, always parasitic, it became at 
once evident that Professor French had mistaken a parasite of the 
Isosoma, ox of some other wheat insect, for the true author of the damage. 
One reason for this mistake can probably be traced from the following 
facts; Belbre the adult Isosoma iritiei had been bred there was some 
discussion between Professor Thomas and ourself as to whether the 
larvse in the stalks were really Hymenopterous or Dipterous. We in- 
sisted that they were Hymenopterous, and that sl GMoropSj which he had 
bred from wheat aM published as the true author of the damage, had 
come from some other larva. Upon breeding the Jsosoma, in the spring 
of 1881, we wrote Professor Thomas we had done so, in siipport of the 
correctness of our supposition. It W£ts probably this fact that led Pro- 
fessor French to consider the insect which he bred an Isosoma. 

At the same time another species, found on a wild grass [Elymus cana- 
densis) 2^^^^ as Isos&tnaelymi. This species 
proved to be a true Isosoma^ and it was thought by Professor French that 
it might be identical with triticij but a comparison of a specimen which 
he sent us with types of tn7W showed several marked points of differ- 
ence j so that this question, referred to by Professor French in an article 
tn the Frairie Farmer 6i March 11, 1882, may be considered as settlM. 

It is worthy of remark that J. *nti^^^ be quite closely related 

to the European Isosoma Uneare. This latter species was bred from 
wheat by Dr. Giraud, who consideredit as an inquiline,or a parasite upon 
OcJithiphila ipqlystigma Meigm insect making swellings in 

the stalks. Kaltenbach, however, remarks that although he many times 
obtained the Isosoma from the wheat, he never succeeded in rearing the 
Ochthiphila-— a suggestive fact, and which would seem to indicate that 
the ly Uneare^ like our species, Is the real author of damage to the wheat. 

NUMBER OP BROODS. 

From the facts gathered in relation to J; tritici it seeJms mcTst probable 
that there is but a single annual generation, and, as already stated., that 
it hibernates normally in the larva and pupa states in the wheat sthbble 
and strawj the adult insects appearing in March and April. 

REMEDIES. 

With this state of affairs the remedy is obvious, namely, the burning 
of the stubble after harvest. As plowing under seems never to have 
I)roved particularly efiicacious with the Joint-worm, we have no reason 
to suppose that it will be more so with this insect. Inasmuch as wheat- 
fields after harvest are often allowed to grow up with weeds, Professor 
French suggests that a mowing-machine be run throu gh the weeds, and 
that after they have dried sufficiently, the burning of the stubble can 
thus be made more thorough. Certain observations made by Professor 
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Frencli the present summer would seem also to show that rotation of 
crops will prove a good preventive. A critical examination of three 
fields, two of which were last year also in wheat, while the third was in 
clover, showed that in the former case 93 per cent, of the stalks con- 
tained from one to three worms each, while in the latter not more than 
5 per cent, of the stalks were infested. 

PARASITES. 

Although we cannot yet say with certainty that Uupelmus allynii is 
parasitic upon our wheat Isosoma, yet, considering the circumstances 
under which it was obtained^ this seems probable. We have bred, how- 
ever, a true parasite from the specimens received from Tennessee, which, 
according to Mr. Howard, belongs to Forster's genus Stictonotus. It 
may be described as follows: 

Stictonotus isosomati8, n. sj).— Female. Length of body 3.25™™ ; expanse of wings 
4mm. greatest width of fore wng .88™™. Antennae suh-clavate, finely pilose. Head 
and face finely punctured; pro-and meso-thorax rather more closely punctured; abdo- 
men very delicately shagreened. General color metallic green ; antennae black, club 
brownish ; front coxae and femora metallic ^reen j distal end of femora, all of tibiae 
and tarsi except tarsal claw, honey-yellow ; middle coxae metallic green ; femora blacky 
yellowish at either end; tibi» hOney -yellow with a longitudinal dorsal streak, tarsi 
honey-yellow except last joint; hind coxae, femora, and tibia? shining black, with 
distal end of femora and either end of tibiae honey-yellow; tarsi honey-yellow except 
last joint, which is black; wing veins honey-yellow. Entire body sparsely covered 
with short delicate white hairs. 

The ^ has more markedly clavate antennae and is nearly free from the whitish 
hairs, except at tip of meso-scutellum and at tip of abdomen. 

Described from 1 $ , 2 ^ bred froin Isosoma tritici Riley. 

DESCRIPTIVE. 

We append the original description of the adult from the American 
Katuralist^ together with a description of the larva: 

Isosoma tritici. N. sp. Female. — Length of body, 2.8™™; expanse of wings, 4™™; 
greatest width of front wing, 0.7™™; antennae, sub-clavate, three-fourths the length 
of thorax ; whole body (with the exception of metanotum, which is finely puuctulate) 
highly polished and sparsely covered with long hairs toward end of abdomen; abdo- 
men longer than the thorax, and stouter. Color, pitchy-black; scape of antennae, oc- 
casionally, a small patch on the cheek, mesoscutum, femoro-tibial articulations, coxae 
above and tarsi (except last joint) tawny; pronotal spot large, oval, and pale yellow- 
ish in color ; wing veins dusky yellow and extending to beyond middle of wing; sub- 
marginal three times as long as marginal; post-marginal very slightly shorter than 
marginal, and stigmal also shorter than marginal. 

Described from twenty-four specimens. Of these twenty-four specimens only one 
was fully winged ; two were furnished with hind wings only, and the rest were wing- 
less. Male unknown. 

Larva. — Length, 4.5™™ (nearly \ inch) ; of the shape indicated in PI. XII, Fig. 3, a, b. 
Color, pale yellow; mouth parts brownish. Antennae appearing as short two-jointed 
tubercles. Mandibles with two teeth. Venter furnished with a double longitudinal 
row of stout bristles, a pair to each joint. Each joint bears also, laterally, a short 
bristle. Stigmata pale, circular; ten pairs, one on each of joints 2 (mesothoracic) 

to n. 
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THE SOEGHUM WEB WOEM. 

(JVoZa sor^Mel^ Bew species.) 
Order Lepidopteha; family 13 omeycidje. 
[Plate XI, Eig. 1.] 

ITS INJURIES. 

During the past summer the heads of sorghum in Southern Alabama 
were found to be infested with a new Web worm. Specimens w^ere sent 
to the DeiJartment in July by J. P. Stelle, of Citronelle, Mobile County, 
Alabama. The letter accompanying them is well worth quoting : 

For several years the people of Kansas have been deeply interested in a variety of 
Sorfjhum, vulgare, which they call rice corn or pampas rice. They claim that it sncceeds 
better on dry and poor land than any grain known. We of the lower Sonth have 
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"been putting it to tlie testj witli miicli encouragement. I tave grown ifc for tliree years, 
and have found it wonderfully productive (yielding two crops each season), and highly 
valuable as a fodder for cattle and a ^ain for fowls. By to-day's mail I send you a 
head of the plant, a fair sample of ten acres now under culture, which seems to 
demonstrate that its fate is sealed, for this locality at least, I n^ver before saw an 
insect of any kind working upon it. I find that the patches belonging to my neigh- 
bors are all in the same condition ; it is literally a clean sweep. I am saving seed by 
clearing a few heads of the worms and binding gauze cloth over them. The sudden 
appeal anoe of the present immense brood of the caterpillars was the first indication I 
had of their presence. They confine their operations entirely to l3ie head and grain 
of the plant, totally destroying the grain while in the milk. ^ 



■ HABITS. 

The specimens sent by Mr. Stelle were carefully studied and reared 
to the adult stage. The sorglium heads sent were, for the most part, 
so interwoven with, silk as to form a compact mass, in which was pro- 
fusely mixed the whitish excrement of the larvae. Eunning through this 
mass were numerous delicate tubes, forming channels, through which the 
larvae passed from one seed to another unexposed to the attacks of para- 
sitfes. The kernels of grain were sometimes entireiy eaten, but in gen- 
eral were only partly destroyed, the germ, however, seeming to be the 
portion of the seed preferred, as in almost every instance it was euten. 
The larvie were very active when disturbed, and left the heads when 
ready to transform, spinning small silken cocoons upon the surface of 
the ground or in some sheltered place. The cocoons were about 7^"^ (a 
little more than a quarter of an inch) in length, somewhat thickest at 
the anterior end, and with a small opeiling at the posterior end, through 
which the last larval skin was partially pnshed. They were made of 
delicate, closely-spun white silk, firmly fastened to the object selected 
by the larva for attachment, and were covered with particles of wood, 
bark, or excrements, so that they were readily recognized. 

The moths issued in late July or eaply Aiigust, a week or more after 
the spinning of the cocoons. 

, \ SYSTEMATIC POSITION. ^ 

The species seems to belong to the rather composite genus Nola of 
Leach, in the same group with Zeller's nigrofasciata. The malana ol 
Pitch and zelleri of Grote are now placed by Grote under Noloplmna 
in the l^octuidae. The species under consideration possesses the pecu- 
liar scale tufts of the Kolas desci'ibed by Zeller, and agrees in the vena- 
tion of the front wing with the N. confusalis^ B,, S., given by Zeller in Ms 
Beitrage, diHering only in the lack of vein 5 in the hind wing. 

The species seems to be new. Lord Walsingham, in a private letter, 
states that it comes near the JToio. innocm, described by Butler, from 
Formosa, and that it is also eiosely related to a species figured by Snellen 
von VoUenhoven. 

DESCREPTim 

Nola sorghiella, n. sp.— Imago (PI. XI, Fig. 1 g, ^).— Average expanse 9.3^^ 
Head and thorax heavily scaled. Color silvery- white j the fronfc 'wings w^h three 
equidistant tufts near costa, the hasal less distinct than the others, the distal one at 
ahout outer third of wing ; the tufta, an arcuate shade towards posterior horder, and a 
spot, just within the disk, yellowish-brown; the costa (except pale costal mark) and a 
shade along posterior border, broadening anally, of a deeper brown, and often mixed 
with a few deep brown or black scales. Scales loose aud markings easily effaced. An- 
tennee in ^ finely pectinate and very sparsely scaled. Palpi in ^ longer, bnt with 
shorter, less dense scales than in 2 ■ Trophi pale yellowish. Legs in both sexes, and 
moie bushy palpi of $ marked witii pale yellowish-brown. 
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Described from seven specimens bred from SorgJium vulgare var., and two Bpecimens 
captured in Florida in 1881 by Mr. A. Koebele. 

Larva (Fig. 1 c, d).— Length when full gjown 13™"^. General color either yellow- 
isli or light greenish -yellow, with two quite broad brownish dorsal stripes, and eome- 
iimos narrow subdorsal and lateral lines of same color, dorsal line almost sulphur- 
yellow. Head yellow, small, and retractile. Stigmata small, brownish, situated an- 
teriorly at bavse of piliferoQS warts. Each segment with a transverse dorsal row of six 
proitiincut piliferous warts of the color of the body, and a somewhat smaller similar 
wart at base of legs, all furnished with short, stiff, and very sharp yellowish bristles 
with brownish tips; those of the lateral warts are intermixed with a few long and 
.^lender hairs. Legs yellowish. 

Pupa (Fig. 1 e).— Length between 5 and 6™™. Color brownish-yellow, darkest on 
doi'sinii and abdomen. Of almost equal thickness throughout; abdomen beyond the 
wiiiji-cafieH somewhat curved towards the venter. Head rounded. The two posterior 
legs (ixtciuling beyond wing-cases almost to posterior margin of fifth abdominal seg- 
ment. Posterior margin of segments 4-6 prominent and rounded. Last segment small, 
rounded, with a small longitudinal dark brown ventral impression and without any 
spines around tip. Stigmata small, not very prominent, placed in a somewhat oblique 
direction. The whole surface closely covered with minute brownish granules. 



•THE OATALPA SPHINX. 
{Sphinx catalpoe Boisd.) 
Order Lepidoptera; family Sphingid^. 
[Plate XIIL] 

There has existed great difference of opinion as to the value of the 
Catalpa, whether as a shade or timber tree, a difference to some extent 
due to the confounding of two disttnct forms. During the past year 
(1881) Dr. John A. Warder, the veteran horticulturist, now president 
of the American Forestry Association and' senior vice-i)resident of the 
American Agricultural Association, published a paper in the journal 
of the latter association on the Western Catalpa tree, Catalpa spedosa, 
wherein he gave a historical account of the introduction of that and 
its Eastern relative, Catalpa hignonioides^ into the several parts of the 
Uuited States where those trees now grow, and distinguished the two 
species by description, setting forth the superiority of these trees to 
most others for their durability and the especially excellent qualities of 
the Western form, which, at first characterized by Dr. Warder as a 
variety only of hignoniodes^ has now been accepted as a species and 
fully described by Dr. Engelmann. 

Herein Dr. Warder refers to the almost complete exemption of these 
trees from the attacks of insects, noting, however, that they are fre- 
quently defoliated by one species, the Sj^lmix catalpw of Boisduval, the 
larva of which he describes as greenish, a description that is znisleadiug. 

PAST HISTORY OF THE SPECIES. 

Owing to the interest lately manifested in the Catalpa, we have thought 
it meet to give an account of the insect which is its chief enemy, espe- 
cially as the species has an exceptional interest for the entomologist; 
first,' because it departs from the typical characteristics of its family in 
laying its eggs en masse, and in the larvae being at first gregarious and 
of unusually bright color ; secondly, because the moth is so rare and 
little known that it is neither included in Grote and Eobinson's List* 



* List of the Lepidoptera of N. A., Phila., 1868. 
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nor in that issued by the Brooklyn Entomological Society during the 
pnst year. 

This species was first described from Georgia, where it is quite com- 
mon. AJbbot mentions the fact that the fishermen who inhabit the 
borders of the swamps hunt for it as the best bait for catching fish,* 
and it is so esteemed for this purpose in Florida that the Catalpa is 
often cultivated for no other purpose than to attract the insect, and 
thus afford bait easily accessible. It occurs throughout the native habi- 
tats of the Catalpa trees in the western and sonthern United States> 
i. e.^ to quote from Warder, from the Gulf of Mexico in West Florida 
and on the rivers in Alabama and Georgia, westward and northward 
along the Mississippi and its southern tributaries in the great delta for- 
mation, to above the mouth of the Oliio, thence up the Wabash and 
White Eivers of Indiana to its most northerly point hitherto known, 
near Vincennes, in latitude 38° 42'. It doubtless also occurs along; the 
Tennessee and the Cumberland Eivers, having been seen near the eui- 
bouchures of those streams into the Ohio. 

We first received this insect in the summer of lcS75, from Mr. Lewis 
^. Parsons, of Floxa^ Clay County, Illinois, who sent the larvae, inquiring 
as to the species, &c. The following year he wrote : 

Flora, Clay County, Illinois, Jmie 14, 1876. 
Dear Sir : The wornis of which I wrote you last year are again troubling my Ca- 
talpa trees. Can you not suggest to me something which may be elfectual in destroy- 
ing them, by throwing some preparation over the leaves or in any other way ? All the 
Catalpas in this neighborhooa are infested in the same way. 
Your early reply Avill much oblige, 
Very respeotfuUy, 

LEWIS B. PARSONS. 

Prof. C. V. RiLEY', State Entomologist, 

We wrote recommending syringing the trees with Paris-green water, 
and somewhat later received from him the following experience : 

June 17, 1876. 

Thanks for your postal card. Before I had a chance to try your prescription of Paris 
green I heard of lime-water apd tried it. Once syringing the trees so eltectually drove 
them off I^have not yet been able to find any worms to send you. If tbey appear again 
I will send you as you desire. 
Yours, truly, 

LEWIS B. PARSONS, 



In September, 1878, we received the larva again from Mr. John Eobin- 
Bon, of Goldsborough, Wayne County, Korth Carolina, with an account 
of its injury there. 

Finally, the following year, Dr. Warder wrote : 

North Bkxd, Ohio, January 20, 1879. 
Dear Sir: Tliere is in Southern Illinois a large, naked, greenish caterpillar whieh 
feeds m great numhera on the foliage of the Catalpa, often stripping the trees; in 
Alabama it is six inches long. What is it ? 

I will send you some pupiB of a small insect found in the seed-pods of the same tree, 
to be identified.! 

From your friend 

WARDER. 

Prof. C. V. Riley. 



*J5oi8d. Spec. gen. 16p. bet., 1874, vol. 1, p. 104. 

t A small Muscid, of which we hope boob to pubUsh an account. 
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On October 9 of the same year^^w^ numerous specimens of 

the larva, of all sizes, from Mr. A. B. Ebert, of Knoxville, Tenn.j with 
an account of the injury there. All the specimens were badly para- 
sitized by Apanteles mngregatus (Bd^y a small iehneumonid of the Micro- 
gaster groiip, which infests many other 

OHARAOTEES Airo 1^ 

Since then we have frequently met with the work of this species in 
our travels in the South, and in 1880 had the good fortune to obtain the 
eggs at Atlanta, Ga., where the insect often totally strips the Oatalpas 
that are commonly grown in the city as shade trees. 

The eggs are laid in convex masses, a habit belonging, so far as we 
now know, to no other species ^^ o^^ One mass in our pos- 

session contains nearly 1,000 eggs, and this betokens a prolificacy un- 
paralleled in the family, and, we may say, very exceptional in the whole 
order Lepidopt era. Each egg is about 1.2™ long, broadly ovoid, be- 
ing slightly broader anteriorly than posteriorly, the shell being delicate 
and smooth, and the color pale yellowish-green. The egg« are but 
slightly held together irregularly, and the mass but slightly fastened 
to the under side. of a leaf. They must, also, according to the obser- 
vations of Mr. Albert Koebele, who has reared the species in Florida, 
and has, under the name of l>are^>ima mtoZpte, published a description 
of the egg and larva, t be laid at times in smaller masses on the stems 
and branches. 

The he wly-hatched larvffi are pale-yellowish, with a rather stout 
black horn. They are gregarious^ feeding side by side, and they have 
a curious habit of following one another in procession when moving 
from leaf to leaf or from branch to branch. The gregarious habit en- 
dures more or less till they are nearly grown. There are, judging from 
the different larvse in our cabinet, four molts, the immaculate color 
giving way after the first molt to the series of black spots shown in the 
smaller larvaB in our figure. 

While &e y ounger larvae are always pale-yellowish (sometimes nearly 
white) and spotted, there are very great variations in the markings of 
the older specimens, A few of these variations are indicated in our 
iilustration, but the darker form there figured predominates. 

The pupa is slender, reddish-brown, about SS^^"^ long and 8*t^^ broad, 
finely punctate, with an acute, rather long, terminal spine, very slightly 
notched at tip. There is, on each side, a long, transverse, open slit on 
the anterior margin of abdominal joints 5, 6, and 7, the lower end nearly 
in line with the lower end of the spiracles. 

The general color of the moth is grayish-brown or ashy, marked as 
in the figure. The front wings are crossed by two indistinct blackish 
lines or shades beyond the middle, and by three such shades between 
the middle and the base, these shades sometimes obsolete. There is a 
small spot, of the ground color or lighter, near the middle of the wing, 
sarroundea by black, and a patch lighter than the rest of the wing at 
the tip,. bounded below by an oblique, wavy, black line. The hind 
wings are smoky brown, crossed by two blackish bands, which meet at 
the inner angle. The fringes of the wings are alternately cinereous 
and whitish on the outer margin, whitish on the inner margin. The 
wings beneath are ashy and smoky brown, shaded, and show traces of 

*S6e ^/ Notes on N. A. Microgasters." Trans, Acad. Sci., St. Louis, 18dl. Sepa- 
rate ed., p. 14. 

tBuUetin, Brooklyn Ent. See., 1881, v. 4/p^^ 
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the bands of the upper surface. Thorax whitish on lower part of sides, 
ashy on top, darker on upper part of sides, with a black line running 
through the latter portion. \A;bdomen ashy, with a central black line 
on top, and with a subdorsal and traces of a lateral band of black spots 
on each side. 

In the extreme South the insect may be found in all stages duriug 
the summerj there being three or four broods, and the last brood hiber- 
nating in the pupa state beneath the ground, and giving forth the moth 
the following March. The time required in summer from the laying of 
the egg to the emergence of the moth averages, according to Mr. Koe- 
bele, about six weeks. 

REMEDIES. 

Th% worms thoroughly denude the trees as they spread from the 
hatching center, and it is because of their gregarious nature and the. 
great fecundity of the species that the injury it causes is often so great, 
though generally restricted to one or more trees in a row. 

In addition to the parasite already mentioned, which often sweeps off 
whole broods, the worms are attacked by various birds. It is fortunate, 
in fact, that the species is so persistently Ibllowed by natural enemies, 
for were it otherwise the Catalpa could hardly be grown without per- 
sistent effort on man's part to protect it. That the tree may be easily 
protected would appear from Mr. Parsons' experience with lime-water, 
while we have no doubt that a spraying of London purple or Paris- 
green water would prove still moree ffectuaL The gregarious habit, also, 
IS a great inducement to vigilance on the part of those who suffer from the 
depredations of the worms, as they may easily be detected when young 
and destroyed in a body before they have scattered over the whole tree 
or spread to adjoining ones. 

As BoisduvaPs figures are not fxom life, and axe in fact rather poor, 
we shall indicate the chief characteristics of the species for the entomo- 
logical reader : 

DESCRIPTIVE. 

Sphinx CATALPA.— ^Jt/j/j 1.2"™ long; eUiptical, slightly wider and more obttise at 
anterior tlian at posterior end, usnally yery slightly flattened j smooth; pale yellowish- 
greenish; white and iridescent after the escapje of the larva. 

Xarva.T-The neivly-katched larva abont S™'^ long, of a pale-yeUowish color, the 
oceUi and caudal horn alone being dark. This last is stout, slightly tuberculate, 
and about half the length of the larva, ending bluntly wit^l two stiff, diverging 
hairs. The head is smooth and polished, and the whole body is sparsely covered 
with minute colorless hairs. In the se&bnd stage the head remains smooth and polished, 
and usually becomes dark, and there are three (a medio dorsal and a subdorsal) series 
of black, subquadrate patches. The eight wrinkles to each. joint are perceptible, but 
the hairs are mostly lost, and give way to a transverse series of very minute papillce. 
In the ihh*d stage the black slightly increases "by the elongation of the patches and 
their partial connection on the subdorsal line. - The head and cervical shield are now 
covered with papiUose points, and the papillaD on the general surface of the body are 
proportionally more reduced. In the fourth stage the head and the whole surface of 
the body become smoother and more velvety, the minute papillae of the previous 
stage b^ng lost, except on the head and oervical shield. The black series of spots 
generaUy coalesces on the back, so as to form a broad, black dorsal surface^ with a 
narrow pale line near either border. A substigmatal line of black and an irregular 
fiupra-stigmatal series of spots or dashes usually obtain. In the fifth stage theTiead 
and cervical shield also become smoother. 

The above description, so far as color is concerned, applies to the more common and 
darker form. In the palei larvte the head and legs retain their pale color till maturity. 

Chrysalis.'— Bhiny, reddish-brown, unicolorous, alend^rj cylindri co-coni e, about 35^" 
long; the thorax slightly broader than the abdomen, which latter tapers acutely be- 
hind. (In the only pupa-skin at hand the portion which covered the head and limbs 
is broken away, except that over the Mud wisgs and hind edge of the front wings.) 
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Tto Tvhol© surface, except on the aMominal joints 4-6, sliallowly punctate, tlie punc- 
tations becomuig denser anteriorly aboTe nntii the ^t^^ rngose. Terminal 

spine slender, suTjconical, acnte, l^^ long, its tip very slightly notched. Region 
anterior to the spme beneath evenly rounded, with a short longitudinal median sulcus. 
A transverse open pocket or elongate concavity on the anterior margin of abdominal 
joints 5, and T, three to four times as long as tl^e spiracular openings, with its lower 
end in Igia with the lower end of the spiracle on joints 5 and 6, and slightly higher 
on joint 7 ; edges of the slits black. The ends of this slifc are rounded aad the entiro 
edge is dark and sharply produced. On the inside the pupa shell shows this pocket 
i o be entirely closed and rigid, resembling, in fact, an elongate, egg-like swelling.* 
^ Imago,— The moth, already described and here figured, differs from the figures given 
by Boisduval so markedly that identification by his figures alone would be difficult or" 
impossible. It has no greenish tinge whateyer, the apical oblique line is very differ- 
ently curved, and the apical patches differently shaped, not at all yellow ; the trans- 
verse linesare far less distinct and are differently curved; and the bands on the hind 
wings converge towahl the inner angle. 

THE OSAGE ORAjS^GE SPHINX. 
(SjpMnx hageni Gxote,) 
Order Lepidopterai femily SPHiNaiD^. 
[Plate XIIj Fig 2.] 

The valTO 0 aliedge-plaiit, of its bright yellow 

wood as a durable timber, and particularly the value of its leaves as 
silkworm food, give interest and importance to the consideration of any 
insects that afteet it injuriously. The plant is remarkably free from such 
injurious species, and, with the exception of the Lightning Tree-hopper 
{Pwciloptera pruinosa) J wMch i^^ to do serious injury to hedges in 

in Southern Illinois, a longicorn heQtle (Dorcaschema alternatum)^ which 
bores into the root and stem, and an undetermined Pyralid, we know of no 
other insect that can be called injurious beyond that under consideratibn. 

This Sphinx is sufficiently rare in most parts of the country not to be 
recorded in Grote and Robinson's List of Lepidoptera of North America 
already referred to (p/189, a-?i^6)5 yet the late Jacob Boll, of Dallas, Tex.' 
from whom most of the specimens in collections have been derived in- 
formed us that the larva is sufiflciently common in that part of Texas 
to sometimes defoliate special trees. It is because of this fact, and the 
further fact that no good published account exists, that we have had 
the accompanying figures made, and have drawn up this short account 

The species was originally described by GroteVt who referred it to the 
genus Oem^omm, a genus founded by Harris for a speoies { OeratQmia 
qimdricornisi)^ wMch feeds on the Elm, and the larva of which is charac- 
terized by four short liorns placed quadrilaterally on the second and 
third thoracic joints. 

''This elongate concayity is a pecnliar structnre, not mentioned by West wood, Bur- 
meister, Kirby & Spence, Girard, Clemens, Harris, Graber, or any modem author whom 
wehaveheen able to^consult. There I in the pnpa of Ceratomia 

am//«tor, and it occurs in that of Sphinx Jmrrisiif iii similar position and form as in 
cafalpw. InMacrosila b-maculata it is somewhat above the spiracles, and tbat on the 
fifth abdominal joint has a gecond larger ridge running around it posteriorly. It does 
not occnr in any of the species of the genera §esia, Thyreus, Darapea, Beilephila, Phil- 
ampelns, and Smerinthus in our collection. It has no internal connection with the 
respiratory or Girculatory systems, and its function is pj-obably sound-prod ueino- by 
friction with the posterior margin of the preceding joint. This organ may, in fact 
throw some light on the method by which the noise is produced which the pupa of 
Sphinx fl#roi?os is known to be capable of. Unfortunately, w<i have no pupie of that 
Bpecies for examination. . ' . 

tBnll. Buffalo Soc. Nat. Sci.j:1874 T. 2,: p. 14^^ 

± ^^?Htts 4m?/wtor Hiihn.^ - : ^ 
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OHABACFEBS OF THE SPIK])IES. 

We have never seen the egg. The prevaOing color of the larva is 
pale apple-green, inclining more or less to yellowish-green, the caudal 
horn being carneous, the thoracic legs rose-red, and the venter some- 
what reddish. 

The moth is one of the most beautiful of the SphingeSj the general 
color being light brown, with olivaceous shades, and marked with black 
and white, as indicated in the figure. There is a small white spot, sur- 
rounded by black, near the middle of the front wings, and a large white 
patch immediately outside of this, as well as another at the tip of the 
wing, the latter bounded behind by an oblique, wavy, black line. The 
wing is crossed by four transverse black lines outside of the central 
spot, one of which runs into that spot^ and two or three nearer the base. 
The outer margin is strongly shaded witiL white, and the fringes alter- 
nately of the ground color and white. The hind wings are smoky 
brown, lighter toward the base, crossed by an indistinct darker band. 
The under side of the wings is cinereous, crossed by darker lines. The 
middle of the thorax is of the color of the lore wings, the edges whitish, 
with a black Hue running through the white portion. Abdomen brown- 
ish cinereous, with dorsal, subdorsal^ and traces of lateral black lines, 
as shown in our igure. The variation is great, some specimens being 
very light; others almost black. 

AFFINITIES. 

This insect somewhat resembles, both in the larva and imago state, 
Sphinx (Daremma) undulosa of Walker, which we have bred from Ash, 
This last is, however, larger, and never has any olive-green coloring on 
the wings. Rageni still more closely resembles, in markings of the 
front wings, the 8pMnx lugens of Walker, which feeds in the Western 
States on the wild sage (Salvia trichostemmoides)', this species has two 
broods, and hibernates in the chrysalis state, and it is more than likely 
that Jiageni will agree with it in these respects. 

We do not know why Mr. Grote referred this species to Gemtomia^ 
nor is it easy to understand upon what good and permanent classifica- 
tory characters in the imago the genera CeratoniiayI>aremma^ mid 
sila 2ive founded. We consider that te^am is congeneric with lugens^ 
which by all systematists is placed in the genus ji^/im^ 

Besides the original description of the species, mention of it may be 
found in the Transactions of the Zoological Society of London, for 1877, 
vol. 9, p. 621, by A. Gr. Butler f and in H. Strecker's Lepidoptera, Ehopa- 
loceres et HeterocereSj 1877, Ifo. 14/ p. 127, Plate 6. 

DESGEIPTIVE. 

_ Sphinx hagbni. — Lm%^a. — Average length when full grown, 55°^^; head triangular, 
flat in front, three-fourths as wide as high; apex slightly bifid j abdominal joints 
cylindrical; thoracic joints tapering forwards to the head, covered with pale granu- 
lations, thickest on the sides of the head, on the thorax, and the eaudal horn and 
anal plate. There is a series of these papillae on each of the eight transverse wrinkles 
of each joint, taking the form of two pretty regular medio-dorsal lines on joints 6 to 
10, and largest on the ordinary oblique pale stripes, which are normal, and broadest 
and most distinct posteriorly. Caudal honxof medium length, stout, carneous. Head 
and body uniformly green ; mandibles and eye-spots black ; a yellowish- whit© stripe 
oh each side of the head, running from the inner edge of the eye-spot to the Irabercle 
on the crown. The oblique lines are yellowish-green, and apparently, in the living 
speftimcn a superior shade of rose may have accompanied those on the middle joints. - 
Each spiracle on joints 4 to 11 is white, and is placed in an irregular, reddish- brown 
spot. 

Pesoribed from a blown specimen received from Mx, Jacob BolL 
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■j^y Prof. j. BsmLY CoMSJOCK, of Cornell University, Ithaca, 2f. T. 
TITE APPLE MAGGOT. 

Order i)iPTBEAj faiRil^ Teypeted^ 

^'-^ ^ 

Eating- into the pulp of apples and causing them to decay j a :w'liite cylindrical maggot, 
wMeh wiien Ml grown^ goes into the ground to transform. The adnlt is a black 
and white fly, with banded wings. 

Without doubt tKe most im insect enemy of the apple is the 

Godlin-motli or Apple-worm, as itis often called. This is the small white 
or pinkish eaterpillar which infests apples near the core, and in leaying 
the appl'e makes an ugly burrow through its side. The importance of 
this pest is due to two facts : first, itisYery widely distributedj occurring 
almost everywhere that apples are cultivated; second, it is usually so 
abundant w;herever it occurs that it destroys a large proportion of the 
fruit. 

There is another enemy of the apple which, in certain localities, rivals 
the Godlin-moth in the extent of the injury it does^ I refer to the insect 
known as the Ai}ple Maggot, and which is becoming quite common in 
certain parts of Kew York and Kew England. This insect was described 
nearly fifteen years ago * by Mr. Walsh, under the name of Tri/pet^ jpomo- 
)ie to. But the report in which this deseription occurs is now out of 
print, and almost unknown in4)he localities in which the Apple Maggot 
has attracted attention, except to entomologists. I will, therefore, give 
the results of the studies which I have made 0 this insect during the 
past two years. 

The Apple Maggotis a small white footless larva, measuring from 5™™ 
to 7^'"" (.19 to .2Tineh) in length. In some instances the body is yellowisk- 
white: in others it has a greenish tinge. The important peculiarity in 
the habits of this insect is that it bores tunnels in all directions through 
the pulp of the fruit; frequently these tunnels enlarge into cavitieS; 
the size of a pea; apd when several larvse are present in the same apple 
it is honeycombed so as to be rendered useless. 

It will be seen at once that the injury done by this pest is even more 
serious than tbat done by the Cod For as the injury caused 

by the latter insect is confined to the neighborhood of the core and to a 
single, nearly straight,, and conspicuous tunnel which the larva makes 
when ieaving the apple, it often happens that the injured parts of an 
apple may be cut away and the remainder eaten. But the nature of the 
injury caused by the Apple Maggot is such that when fruit becomes 
infested by this insect no one cares to attempt to use it. 

The Apple Maggot is a native American insect, which naturally feeds 
on the different species of hawthorn (Or arce^/ws) and ux)on crab-apples^ 
It is probable that this insect occurs throughout the country wherever 
hawthorns or crab-apples are found. Mr. Walsh observed it long ago 

*Aniericaii Journal of Horticulture J Dec. j^^l^^ alao,Eeport Acting State Eatomoio- 
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as far west as Illinois, and I have bred the adult insect from a species 
of Cratsegus growing on tlie A gricultural Grounds at Wasliington, 

In certain parts of ISTew York and ^ew England the species has ac- 
quired the habit of feeding upon the cultivated apple. But, what is 
very remarkable, it does not appear to have done so in other parts of 
the country. Thus, although Mr. Walsh bred this insect from haws in 
Illinois twenty years ago, I can find no record of its infesting apples in 
that State yet. And in Washington it infests haws grawing near an 
orchard in which it has not been observed. 

In those localities in wliich this insect has spread to the cultivated 
apples and become common it is even a more serious pest than the Cod- 
lin-moth, except that it seems to be more fastidious in its choice of food 
than that insect. Thus, although I have observed it for several seasons 
in one of the orchards of OorneinJniversity, I have found it only in a 
few varieties of fruit. This may account for the slo wness of the spread- 
ing of the species from haws and crab-apples to the cultivated apple, 
and may afford a means of reducing to a minimum the injuries of this 
pest. 

In certain parts of Kew Hampshire the A^jple Maggot is known as 
the " Eailroad Worm'^. The extent of the ravages of this ias§ct in cer- 
tain parts of that State is indicated by the following extract from a let- 
ter which I have received from Mr. K. W. Hardy, of the town of Xelson : 

In regard to the Railroad Worm, I never saw one in this town. In the last six 
years they have worked in the adjoining towns of Hancock and Dnhlin, They are 
confined to early apples as soon as they ripen. 

I saw a man the other day that said that this insect had mined his apples so that 
he wottld have to graft them into winter apples. . 

Many of the early varieties of apples in Hancock and Dublin were rendered entirely 
worthless,. We have more to fear firom this jlnsect than any other that prey& nppn 
the apple, • 

Mr. Isaac HickSj of Long Island, who was one of the first to observe 
this insect in apples, many years ago, does not consider it so serious a 
pest as does the correspondent just quoted. The following extract from 
a letter recently received from him is interesting as bearing on this point, 
and as suggesting remedial measures: 

Thine of 17th received; and, in reply, will give thee what little I know of the 
Apple Mcbg^ot, Trypetd poTiionella. Its ravages bear no comparison to the injury done 
by the Codlm-moth to fruit. Last year being the non-bearing season, we saw very few 
apples, if any, infested with it. It is different from the Godlin-moth, which can place 
its egg in the very young fruit, go through its transformations, and lay its eggs in 
winter apples. We seldom see the Trypeta until about the 1st of September, and 
never in green iruit. Only in the ripest .apples and in sweet or mellow subacid fruit 
are they found by ns. I think they cannot exist to much extent if pigs or sheep ruD- 
in the orchard, as they prefer the ripe apples, in which alone the Apple Maggots can 
develop and attain their growth. Hence, where the fruit that falls Is picked np fre- 
qnently and sent to mill to be ground, or where pigs and stock or the family consume 
it freely, very few of the Maggots arrive to perfection. 

It is evident, from my.observations and from those of my correspond- ' 
ents, that the Apple Maggot is much more apt to infest early apples 
than the winter varieties. But the latter are not exempt from its at- 
tacks. Mr. Henry Thacker^ of the Oneida Oommunity, IS'ew York, 
writes me as follows : 

This worm at this place, and at this time, is mostly confined to certain varieties of 
antumn apples. But at Wallingford, Conn., the winter apples were ravaged as well. 
Of late years, however, the Baldwin and some other varieties of winter apples grow- 
ing here have been found bored by this maggot. 

I will now give an account of each of the stages of this insect, which 
are represented on Plate XI V, excepting tihe eggj which has not yet 
been observed. 
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JjM'va.^Amoi&JOLgto my observatioiis aad all publislied accounts, tlie 
Apple Maggot does not occur in the apple till the latter part of the 
summer. As already stated, it is a footless larva about one-fourth inch 
in length and white in color, with sometimes a yellowish or greenish 
tinge. Several figures illustrating its form and structure are given on 
Plate XIV, Figure 1 represents its general appearance when greatly 
magnified. The caudal two- thirds of the body is cylindrical ; the cephalic 
one-third tapers slightly to the head, which is the smallest segment of 
the body. On the dorsal surface of the body there is on each side, at 
the iinion of the first and second segments, a x)ale-brown tubercle. 
These are the cephalic spiracles. The structure of these spiracles is quite 
CGmplicated. (See Plate XIV, Eigs. la and 15.) Each one is expandM 
into a plate, the tree margin of which is fringed by a double series of 
cylindrical projeotions, about twenty in number. With a very high 
power of the microscope the distal end of each of these projections ap^- 
jmars to be sieve-like; an arrangement which doubtless prevents the 
entrance of any foreign matter into the respiratory system. With a 
low magnifying power the main tracheiBe connected with these spiracles 
may be seen. These are represented in Fig. 1, a single large trunk on 
each side extending the whole length of the body. These are connected 
near each end of the body by a large transverse trunk. Many of the 
smaller trachete which branch from the main tracheae are usually visi- 
ble, but they are not represented in the figure. The caudal end of each 
of the two piain tracheae opens by means of a very complicated spiracle. 
These differ much in structure from the cex)halic spiracles, and are 
situated on the last segment of the body. One of them, the right, is 
represented at Fig. Ic. There are three transverse slit-like openings, 
which are fringed by a series of teeth, which are apparently chitinous. 
The function of these teeth is doubtless the same as that of the sieve- 
like membrane closing the ends of the tubular projections of the cepha>lic 
spiracles. Each of the caudal spiracles is accompanied by four groups 
of bristles, two upon the lateral side and me each upon the cephalic 
and caudal sides. 

The caudal end of the body is obliquely truncate, the ventral part 
projecting farther than the dorsa.l p^^^^^ This sloping part of the body 
bears four pairs of tubercles. One paii* of these is more prominent than 
the others. 

The mouth is armed with two black, strong, curved, parallel hooks, 
which are used in rasping the food. The hooks are connected with an 
internal, apparently chitinous, ficamework, which is also black. This is 
figured from the side in Fig. la and from above in Fi^^ Ih. 

These black oral hooks and the two pairs of spiracles, both of which, 
are brown, are visible to the unaided eye, but their structure can only 
be made out by the aid of the microscope. 

Pw^a*— -In the autumn when the larvae are fall-grown they leave the 
apple and enter the ground and transform to pupae. In my breeding- 
cages the pupae were found about one-half inch below the surface of the 
ground. When the change to pupa occurs the body shortens, but tiie 
larval skin is not molted, the transformation occurring within the dried 
skin of the larva. The pupa (Plate XIV, Fig. 2), therefore, resembles 
the larva very much, except that it is shorter, of an oval outline, and of 
a pale yellowish-brown color. Length about 5°^^ (| inch). 

JL(?^tZt---The insect remains in the pupa state during the entire winter 
and early summei. Specimens which I bred in Washington began to 
emerge as adults May 28, and continued to emerge till July 6. But as 
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tliese ■were kept in a warm room during tlie entire winter^ tbeir develop- 
ment was doubtless accelerated. 

Tlie adult fly is represented greatly enlarged at Fig. 3. The actual 
lengtli of the body of the male is 5^°^(|- inch) f of the female, 6^°^ (J inch). 
This fly can be easily recognized by the peculiar shape of the black 
bands on the wings, by the milk-white sx>ot on the caudal part of the 
thorax (scutellum), and by the white bands on the abdomen. A more 
detailed description follows: 

The^ea^ is rust-redj with the leyes and the bristles black. The tlioraco 
fs black, with a white stripe on each side, and two silvery stripes on the 
dorsal aspect; scutellum white except at base. The aMomen is black, 
with transverse silvery strii>es above-, of these there are in the male 
three conspicuous ones, making the caudal margins of the second, third, 
and fourth segments; in the female there are tour, which are less con- 
spicuous, and are borne by the first to the fourth segments inclusive. The 
Shape of the abdomen differs also in the two mxes. In the male it is 
as represented in the figure; the segraents successively wider to the 
fourth. The margins of the first to the fourth segments form two diver- 
gent and nearly straight lines. In the female the abdomen suddenly 
enlarges, so that the second segment is the widest, and the outline of 
the whole abdomen is ellipttcal. The il^^^s are pale -rust-red; the four 
posterior femora, except at the proximal ends, are brownis^^ The 
wings are hyaline, with four black cross-bands; the first, which is iiear 
the proximal end of the wing,is confluent with the second nearthe caudal 
border of the wing; the second, third, and fourth are confluent near the 
cephalic margin of the wing and diverge caudad. 

Remedies, — The more practicable ways of lessening the injuries caused 
by this pest are those suggested in the letters quoted above — ^the destruc- 
tton of infested fruit promptly after its fall from the tree, and betfore the 
Kiaggots leave it to go into the ground to transform; and when the pest 
is very abundant, the grafting of the trees into varieties less liable to 
be infested. In such a case it might be well to leave one or two trees 
of early apples to serve as traps, and promptly destroy the fruit as it 
falls from them. If such trees could be inclosed, and sheep or pigs 
pastured under them, the success of th« trap would be assured. 

The Apple Maggot can be readily distinguished from the larva of the 
Codlin-moth by the absence of feet and the fact that it infests the pulp 
rather than the vicinitTy of the core. But there are other maggots which 
I are a^ociated with this species, and with the larva of the Godlin-mt>th also, 
which are not readily distinguished from the true Apple Mag^^^ These 
other species pertain to the genus l)fos0pMk, and feM uj)on decay- 
ing fruit. They cannot be considered, therefore, under ordinary circum- 
Btances, as noxious insects in an orchard. Two species of this genus 
are described in following articles, under the name of Fomace Flies, 

THE YlKE LOyim POMACE-FLY. 

{JDrosopMla amiyelopliUct: Loew.) 
Order DiPTEBA; famHy PROSOPHiLrD^i 
[Plate XV.] 

~ A Sffiffell white maggot, found abundaBtly in decaying apples, aaid produemg a stna.ll, 

elear-mm^ecl, red-ejed £y. 

While studying the Apple Maggot (Tf^jje^aj^ 
I found associated with it two kinds of smaller and more slender mag- 
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gots, wliich, so far as my obseryations go, feed only on the decaymg 
part of the apx^lej following the Apple Maggot in its work of destruc- 

As these maggots are the yoting of flies "which in all stages are very 
coimnon about the retlise of cider-mills and fermenti rats of grape 
pomaccj I have called them Potnace-Mies. And I have distinguished 
the two species studied by prefixing to that name in each case a trans- 
lation of the specific natne. Thusj one which bears the technical name 
Prosophila mn^elopMlti may be known as the Vihe-Loving Pomace-Fly; 
and the other/ which is jOrosopMi^^ may be called the Pretty 

Pomace-Flj. 1 have preferred the terni Pomace-Fly to a translation of 
the generic name, as being both shorter and more characteristie than 
''moisture-lOTing flies". / 

Although^ under ordinary circumstances, the Pomace-Flies feed only on 
decaying fruit in an orchardy and c^ this account be considered 

as pests of the apple J there are cases in which they become quite nox- 
ious. ODhey are, therefore, worthy of consideration in this place. More- 
over, it is important that the Pomace-Flies should be described in con- 
nection with the Apple Maggot, as they are very liable to be mistaken 
for it^ and a mistake of this kind might ^ause a fruit-grower a great 
deal of unnecessary trouble. 

Mistakes of this kind in regard to these very insects have been ma4e 
by eutomologistjs of extended experienijei I have, therefore, taken much 
pains to work out the specific characters of the different larvse. 

The Pomace-Flies may be found in any orchard during the autumn, 
flying about the rotten apples. And their larvae may usually be seen 
feeding in great numbers in the decayed fruit. They go through their 
transformations very rapidly, so that there are several generations in a 
single season. I^'umerous observations made by myself and'by students 
in my laboratory* show the following to be the periods of the different 
stages of theVine-Loving Pomace-Fly during the month of October. 
Duration of egg state, three to five days ; of larval state, three to five 
days, usually four ; of pupal state, three to five days also 5 and the time 
which elapsed between the emerging of the flies and the beginning of 
laying eggs, in some cases, was not more than two days. 

This r^apidity of multipBcatiou^^^^^^ seriousness of 

the evil where this in^?ect is a pest. And this is very apt to be the case 
wherever fruit is ground np or crushed and exposed. Thus they abound 
about cider-mills, where often it is almost impossible to prevent the flies 
from ovipositing in the pomace or from falling into the cider. The wine- 
makers also find them a nuisance about fermenting vats of grape pom- 
ace, and about wine faucets in the summer. 

But the most serious trait in the habits of this insect is reported by 
Mr. W Devereauy of Glyde^ T . Mr. pevereau writes me as fol- 
lows: 

TkB larvgG of this % completely eat out the inside of grapes wMch., while hanging 
on the vines, have first been picked open hy birds. The decaying juices running out 
on the other berries of the cluster spread decayj and thus gave more foothold for the 
larvie. Indeed, the larvae bore from one grape to another, while the imagos are con- 
stantly/ by eggs, putting in new colonies uiitil the cluster is nearly or quite destroyed, 
nothing remaining but the empty grape-skins/ 

trpon Plate XV of this report are repregented the various stages of 
the Yihe-Loving Pomaee-Fly. The more important charaeters pre- 
sented by each are as follows - ^ 

* Careful observations made by Messrs. W. H. Cobb, W. E. Harding, li. Sazd, and 
John T. Tncker, membiers of the class in agriculture, ha^e materially aided me in the 
preparation of this account. 
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J^^^.^Fig- 7 represents the egg, wMch is elongated in form and white 
in color. The most striking charaeteristic of it is a pa^^ 
apxjendages near the cephalic end. The egg is inserted into the soft 
pulp of the decaying fruit; these appendages leave the ovipositor last, 
and are spread out uyjon the surface of the mass. They in this way 
serve to keep the egg in place, and thus insure the emergence of the 
larva into the open air instead of into the more or less fluid mass in 
which the egg is situated. The larva issues from the egg just above 
the base of theso appendages. The egg, without its appendages, is 
about .5°^°! (gig- inch) in lengthj the appendages are about three- fifths as 
long as the egg. The whole surface of the egg is facetted with cells, 
which, although irregular in outline, are usually pentagonal, ProjectiDg 
from the cephalic end is a small tubercle, the micropyle. 

iar'ya.— The larva is a slender white maggot, which, when full grown, 
is 4,5'^'^ (nearly ^ inch) in length. The oral hooks and internal skele- 
ton to which they are attached a,re visible to the unaided eye as a 
black line. The caudal part of the body usually appears brown ; this 
color is due to the contents of the ahmentary canal. The general 
form of the larva is represented by Fig. 8 of Plate XV. It is widest 
near the middle, and tapers toward each end, but more towards the 
cephalic end than towards the caudal. The main tracheal trunks are 
visible with a low power of the microscope. The general arrangement 
of them is similar to that of th^ Apple Maggot. The important char- 
acter by which this larva may be distinguished from the Aijple Maggot 
and from the larva of the Pretty Pomace-Ply is the structure of the 
cephalic spiracles. Oneof these is represented, greatly enlarged, at Pig. 
5^ of Plate XV. The main teachea divides into several, usually seven or 
eight, divisions. These divisions all arise from nearly the same point, 
and each one opens independently. This compound spiracle maybe 
exserted to quite a distance, as shown in Pig. 8^ or may be drawn en- 
tirely within the mesothoracic segment; whereas it pertains to the pro- 
thoracie segment. The two caudal spiracles project backwards pf bmi- 
nently. Each one consists of a brown tubercle, in which the tracheae; 
subdivide, and each division ax>parently opens separately. There are 
several semicircular tufts of bristles on each spiracle. These probably 
prevent the openings from being closed with foreign matters. A side 
view of this spiracle closely resembles a similar view of the correspond- 
ing spiracle of the larvi© of the Pretty Pomace-Fly. (See Plate XYI, 
Fig. Ic.) The caudal segment of the larva we are describing bears five 
pairs of blunt, rather short, tubercles. These are represented in Fig. 8, 
Plate XY. . ' 

Ficpa, — When the larva is full grown it changes to a pupa within or 
about the apple upon which it has fed, instead of going into the ground, 
as does the Apple Maggot. Like the Apple Maggot, this Pom ace-Fly 
transforms within the dry skin of the larva. Consequently what we 
naturally see of the insect in this stage resembles some what" the larva. 
It is, however, shorter, measuring only 3°^"^ (.12 inch) in lengtti, but is 
much thicker. The cephalic spiracles and the tubercles of the caudal 
end of the body project conspicuously. There is a large concavity on 
the dorsar surface of the cephalic end. This indicates the point at 
which the adult fly emerges. On the ventral surface of the cephalic end 
may be seen the oral hooks of the larva. 

Fig. 2, Plate XY, represents the ventral aspect of the puparium, and 
Fig. 3 is a lateral view. 

Adult— ThQ form of the adult is carefully represented by Fig. 1, Plate 
XY. The head, thorax, and legs are light-brown^ with black bristles and 
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hairs. Tiie aMomen is very pale brow on the dorsal sur- 

&ce thei (widaa ma^ of ea^h segment is dark-brown, and in the male 
the- entire dorsal surface of the two caudal segments is of the same 
color. The male of this species bears a remarkable comb-like appoD d- 
age npon the first segment of the tarsus of each of the first pair of legs. 
The yenation of the wings is careMly represented in the figure. 

Emnedies.—Douhtlem much can be done to prevent the/undue in- 
crease of these insects about cider-mills, wine-cellars, and similar places 
by keeping these places clean, and especially by using care to not leave 
any decaying fruit exposed. When they infest vineyards, as described 
by Mr. Bevereau, probably nothing will be found practicable except to 
inclose the clusters of grapes in paper bags, as is already done by many 
viticulturists to protect the grapes from the grape curcuho, birds, and 
mildew. A few pin-holes should be made in the bottom of the bag^ to 
allow the water to run out, which otherwise in case of a storm would 
collect and either rot the grapes or bitrst th6 bag. 



THE PRETTY PGMACE-FLY. ' 
(Broso^Mla amcena Loe^w,) 
Order Diptera; family Dbosophilid^. 
[Plate XVL] 

A toall wMte maggot/ resembling tlie larva o^the Vine-LoviugrPomace-Fly, and, like 
that specie&j foimd in decaying applee; but unlike that species in going into the 
ground to transform, and developing into a red^eyed fly with black spots on its 
"Wings. 

Associated with the Vine-Loving Pomace-Fly I found another species 
belonging to the same genuSv the J9rosaj)M?(* amcena of Loew, Eor this 
I propose the popular name of Pretty Pomace-Fly. This species I have 
not found as abundantly as D. ampelopMla; but as it is also associated 
with the Apple Maggot (Tr^/^^^a), it is liable to be mistaken for that 
species. I therefore present the following description of the different 
stages of it : 

Eepeated efforts to find eggs of this species failed, although by 
imprisoning flies with apples we afterwards found larvse on the apples, 
from which we bred adults of this species. Either we overlooked the 
eggs or the species is viviparous. At least, it is not probable that the 
eggs are as large and conspicuous as are the eggs of I). ampelopJiila, 

Xarm— The larva of the Pretty Pomace-Fly is of , the same length as 
that of the species just described (4 5"^"^, nearly i inch), but it is much 
more slender. The form of the body is cylindrical, tapering slightly 
toward the head. (See Plate XYI, Fig, I.) The body is white; the oral 
hooks and the sk:eleton to which they are attached show as a black line 
to the unaided eye. The form of these organs is represented in Fig. 1% 
Plate XYI. The hooks are not conspicuously toothed, as in D. ampelopMla^ 
and the framework to which they are attached is more elongated than 
in that species. The main tracheae are plainly visible with a low power 
of the microscope, as with the two species already described; and, as 
with those species, the most obvious specific character presented by the 
larva is the form of the first pair of spiracles. These project from the 
cephalic margin of the first thoracic segm&t, or may be withdrawn within 
the segment* Each consists of seven or eight divisions of the trachea, 
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wliicli brancli off in a series on eacli of the two opposite sides. (Blate 
XVI, Fig. IK) The two main tracheoe are each terminated by a spiraole 
at the caudal end of the body. A side view of one of these spiracles is 
given at Fig. le. The trachea divides into several branches^ each.branch 
opening separately. There are several semicircuMr tnfts of bristles on 
each spiracle. Thege probably prevent the openings from being ob- 
structed with dirt. The caudal segment is truncated, and bears eight 
fleshy tubercles, the two longest of which are situated, laterad of the cau- 
dal spiracles. Bach of these tubeMes is tipped with several hairs ; ohly 
six tubercles ai-e visible from above. ; . : 

Fupa.—Wheii full grown the lary<n6 enter the; ground to transform, 
differing in this ve^^ect fvom J). ampelopMla, My experiments seem, to 
indicate that this species must necessarily go into the ground. From 
apples thickly infested with the larvae of both species, but placed in a 
jar without sand, I was able to breed only J>, ampeloplvila. Bat after the ' 
same apples, still containing larvae of both, were transferred to a jar con- 
taining sand the adult forms of both species were reared. 

The length of the pnparium is 3"^^ (.12 inch) ; color brown j the cephalic 
spiracles proje^it directly cephalad * the caudal spiracles diverge. The 
pnparium of this species may be identified by the structure of the 
cephalic spiracles described above. For general form of this stage, see 
Plate XYI, Fig. 2. 

Adult. — The adult of this species is represented by Fig, 3 of Plate XVI. 
As compared with i>. a?>^/pe^02^7ii^ the body is more slender, the head 
relatively larger, and the wings are maa^ked with black spots. The flies 
have the habit of flapping their wings at short and regular inter V-al«. 
The i)eriods of this species are longer than those of J). ampelopMla^^s 
it requires a month or more for it to pass through all its stages. : 
- Remedies. — In case the Pretty Poihace-Fly becomes troublesome^ the 
same course of treatment that is recommended for the Vi^^^-I^Q'^i^^ 
Pomace-Fly wiU serve to keep it in check. 

THE OOELLATE LEAF GALL OP BED MAPLE, 

{Sciara ocellaris O. S.) . 



Order DiPTERA J family Mycetophilib^. 

[PlateXYILJ ■ 

Ob t]I:^^ leaYes of the red maple (J^cer r2(&rwm) cireular'GeeUfi;te spots about tliree-eightlis 
incli in diameter, with disk yeUow, and margiii and central dotj during one stage - 
of their growth, cherry-red. > v ; - 

The foliage of red maple {Aeer niZ>nim) is often seriously injured by 
certain very small larva3, which make large and conspicuous spots or 
galls upon it. This insect is apparently widely distributed. I have ob- 
served it both at Washington and at Ithaca, N. Y. At the last-named 
place it occurs so abundantly that I have repeatedly seen trees every 
leaf of which was infested. 

This insect is so small that of itself it would not readily attract atten- 
tianj but the result of Its work is so conspicuous that it may be seen 
from a long distance. This appears in the form of a circular spot thf eei- 
tenths to three- eighths inch in diameter, which at a certain period 
of its growth is light yellow in color, with a cherry-red margin and cen- 
tral dot. (See Plate XVII, Fig/^L.) ^ At other periods the spot is simply 
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light green or yellow. Frequently these spots occur so thickly as to in- 
tersect each other and to completely cover the leaf, fifty or more hein g 
oh a single leaf. At the center of each spot may be seen, on the npper 
side of the leaty an elevated portion. Oorresponding to this, on the lower 
snrfaee of the leaf, there is a pit, within which the larva lives. Larvae 
that were partiaUy grown were found to^^ ^h^^ in place in the pit in 
the leaf by what appeared to be a larval skin; This pellicle covers the 
body entirely^ and is with difflqulty^^^^^r^^ from it; the edges of 

the pellicle adhere quite t^^^ When the larva is full 

grown it farces itself from under thi skin, which then falls back into 
the cavity, or is pushed, to one side, where frequently it may be seen ad- 
hering to the leaf. The larva at this time drops to the ground^ into 
which it enters to undergo its transformation. 

The larvse are translucent, viseid^ nearly eolorless. Those in the 
galls are broad oval (see Plate XYII, Fig. 3f; but those which have left 
them are more elongated j tapering ahnost equally towards each end. 
On the lateral margin of each abdominal segment there are one or more 
short spines, which are directed towards the caudal end of the body. 
And on the dorsal surface of each abdominal segment, near each lateral 
margin, there is a small tubular spiracle. There is a distinct head (see 
Plate XYII, Fig Sa), which bears short but conspicuous antenn^^^ The 
caudal enft of the body (see Plate XVII, Fig. 3Z)) bears a pair of fleshy , 
appendgesy each of which as furnished with a pair of spines similar to 
t^ose on the margin of the segm^ of triangular 

teeth* -sv;:^ ^ ....... 

The larva spins something like a cocoga a short distance below the 
surface of the ground. To this cocoon the particles of sand firmly adhere, 
so that it can be distinguished from the soil only with difficulty. The 
pupa is yellowish-white, with large black eyes. When the pupa is about 
to transform to an adult it emerges for about two-thirds of its length 
from the cocoon. The pupa skin remains firmly attached in this posi- 
tibn (see Plate XYII, Fig. 4). 

From larvfe collected at Washihgton the adult emergedfrom 

June 14 to. June 16. I have not yet suificient data to determine the 
number of generations each year ; but I believe there are several. Larvae 
were observed a.t Ithaca during the latter part of September^ they 
went into the gmund SeptetQber 2^^ 

A description of the adult is appended to this account. ^ 

The galls inade by this insect have long been known. Osten Sacken,^ 
from a study of the galls and the larva which he saw in them, proposed 
the uQ^me Cmidoynyia ocellaris for the species, believing the insect to be 
a member of the (?ecfc?ow2/^^^^^^ But the fly which I h^ive bred proves to ' i 
T)elong to the genus 7^^^^^^ the family MycetopJiilidwA This result 

is quite interesting, for the species of Seiara are usually found among 
decaying leaves, in vegetable mold, in cow-dung, under the bark of 
dead trees,'^ &c.| One other species (^i^mm tiliGola) is known to pro- 
duce a gall. This species infests the leaves of young linden trees in 
shady, sheltered situations. The lemon -yellow larva, capable of leap- 
ing like th6 cheese-maggot, B generally 
near th« origin of the last or of the two last leaveSr Each of them 



* Monograpli of the Biptera of North. Am. ^ Part i, 199. 

1 1 am iiiftebted to Baron Osten Saclveji for the generic deteriniiiati on of tMs inseet, 
and for the speeific determinations of the Wo B^&eim ot DrosopMla described iii tlfis 
report . 

I Osten Saeke% Proc. Ent. Soe., Phil., I. 159. 



204 REPORT OP THE COMMISSIONER OF AGRICUI/TURE. 



has a hollow of its own, and procluees a swelling of the size of a pea, 
which it abandons before the transformation.* 

Des6ri^tio7iof adult m^^^^ Head dark. Eyes black, 

kidney^shaped, and meeting in a point on the dorsal surface of the head, 
Aiit-ennsB sixteen-jointed, inserted close together ; color dark brown, 
with the basal segment light yellowish-brown. Epicranium qiiite large 
and convex^ dark browri, bearing three ocelli, which are whitish and 
glistening. Prono turn li^ht yellowish-brown. Mesoscutum arched,yel- 
io wish-brown in the center and darker at the edges. Scutellum dusky 
brown. Metathorax dark brown, almost black. Abdomen, with caudal 
portions of segments, blackish, the cephalic portions yellowish-brown. 
The claspers lighter brown. Poisers, with krnob, blackish, and base 
light brown. Tibij© and tarsi dusky brown j femora lighter ; coxse still 
lightel". The distal end of each tibia ftirnished with two long brownish 
hairy brushes (Plate XVil^ Fig. 2a). 

LABYBIEDS. 

{CoccinelUdce.) 

[Plate xyni.i 

Among the most beneficial of insects are ttiose which constitute the 
family Coccinellittse, and which are popularly to as Lady-birds.'r 
There are many species of these beetles. They are comlnonly found 
running over the surface of piants, where they prey upon other small 
insects, and also destroy the eggs of insects. Their larvse are also pre- 
daceous, and are found in the same situations as are the adults. The 
larvae, however, differ very much in appearance from the adult insects, 
as may be seen by reference to the accompanying plate. While study- 
ing Scale insects in California I found many of the Lady-birds on the 
trees infested by these pests, and devoted considerable attention to the 
study of them. The following descriptions and the figures on Plate 
XYIII will enable the reader to recognize the more common species of the 
Pacific coast. And the species which occur elsewhere resemble these so 
much in their different stages that the plate will enable one to recog- 
nize as belonging to this family any members of it he may meet. In 
case of the adult of each species described here two figures are given, 
the smaller one indicates the size of the insect^^^the larger one the mark- 
ings. 

ASKY-anAY JjATiYBinif (Oyclmeda ahd^ 
beetle was found very abundantly upon diff'ereiit infested trees. Its 
larva was found upon an olive tree extensively infested with an aphid, 
and as it has not been before described, we submit the following: 

Description oflarm. — Plate XYIII, Fig. 1. Length, when fair grown, 
10°^^5 color spotted with dirty greenish -white j blacl?: and orange above j 
face yellow, remainder of head black; prothorax black, irregularly mar- 
gined before and behind with light yellowy mesothbracic segment with a 
broad longitudinal dorsal yellow stripe; metathoracic segment with a 
broad central dorsal spot; each of the abdominal segments, except the 
last, with a dorsal yellow spot, which upon the fourth abdominal seg- 
ment is very broad j segments I and 4 each with a pair of subdorsal 
yellow spots ; all segments except the last with a row of lateral yellow 
spots on each side. There is a pair of small subdorsal black spots to 

* Oaten Sackeiij Proc. Eat. Soc^ Phil^ I^ 164. 
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each abdominal segment, and much larger oAes to the meta- and meso- 
thoracic segments. Upon aMominal segments 2, 3, 5, 6, 7, and 8 is also 
a pair of small dorso-sublateral black spots. ^ 

When about to transform to a pupa this larva attaches itself to aleaf 
by tihe end of its abdomen, and the skin, splitting at the back of the 
head, shrinks back about the posterior end of the body. 

description of pupa,— Vlsite XYIII, Fig. 2. Length, 5°^^; shape, broad 
oval, the width feing about 3.5^^ ; g tinged in some 

Mghts with purplish; around margin slightly yellowish; wing-covers 
yellowish ; all spots black, those on the thorax and wing-covers resem- 
bling in form, size, and position those on the adult insect. On the dor- 
sum of each abdominal segment except the first, is a transverse row of 
four black spots. These are largest on the third segment and decrease 
in size toward posterior end of body, those upon the second segment 
being very small. There are also small black lateral spots on the third 
and fourth, and a trace of one on the fifth segment. 

The adult beetle is a small ashy-gray insect of the usual semi-globular 
shape. There are seven black spots on the thorax, and eight upon each 
wing-cover, of the size and shajie indicated in the figure {Plate XYlil, 
;Mg.3). 

The Bloob-eed Ladybibd {Gydpneda sangtiinenj Linn)/— This spe- 
cies was not so common as the one just described, and we are only able 
to describe the pupa. 

Description o/jtJitjpa.—- Plate XYIII, Fig. 4. Length, 5^^; width, S.S^'^. 
Shape, broadly oval. General color of body dirty yellow; median line 
of thorax of a light orange color; first, fourth, and fifth abdominal ^g- 
ments terminate laterally with bright orange-colored spots, and the 
fourth abdominal segment bears two dorsal spots (one on each side of 
the median line) of the same color; there is also a subdorsal row of 
black spots on each segment except the second abdominal ; wing-covers 
blackish. 

The adult beetle is small (5^^^ 3ong), and is almost heihispherical in 
shape. Its color varies from brick-red to blood-red ; thorax black, with 
two orange spots, and edged with the same color, and head black, with 
two light spots. (Plate XVIII, Fig. 5.) 

This is a common species aU over the country, and is frequently men- 
tioned in entomological reports, under Bay's name of Goecinella inunda^ 
as preying upon injurious insects. 

Thf Ladybibd of the Oactjjs {ChiloGorits cactij Linn.). — number 
of the larvae of this insect Avere found preying upon the black scale upon 
oleander, and the beetles themselves were found abundantly upon dif- 
ferent plants. 

J}6scr^i)<ioti 0/ krTO.— ^ Fig. 7* Length, 6°^^. The body 

is covered with many long spines, each of which is armed with delicate 
supplementary spines. The color is entirely black, with the excei)tion 
of first abdominal segment, which is light yellowish, the spines of the 
same color as the segment except at the tix)S, where^they, too, are black. 

Description of pupcu—Plsite X¥III, Fig. 8. The pupais formed within 
the larval skin, which simply splits along the back sufficiently to show 
the inclosed pupa, but still remains around it and protects it. The pupa 
is perfectly smooth with the exception of sparsely-scattered tufts of 
fine hair, shining and black in color. 

The beetles themselves are shining black in color, with an irregular 
reddish spot on each wing cover, and closely resemble the Twice- 
stabbed Lady-bird" of the East (CVii^ocoriis hivulner^is Muls.), well 
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known to writers on eeonteie eBtCffl^ol^^fy as^ d^troying many injurious 
iiiseets, particularly bark lice, (Plate XYIII, Fi^. 9.) 

The AMBiauoiJS Hippobamta {Mippodamia amUgua Lee^.-^Thia 
was one of the most abundant Lady-birds found. The beetles and lain'iB 
abounded on all sorts of treeSj and^ are undoubtedly of mueh economic 
importance. 

I>mcriptwnof lm%m,—T\aite 'KYJll^^ Length, when full grown, 

10™. Color bluish black above, dirty green below f first thoracic seg- 
ment margined with yellowish white 5 abdominal spots briglit orange 
and black. The orange spots are arranged as follows : Two small spots 
on the posterior part of the metathoracic segment and a larger ooe on 
each side just above the leg 5 first abdominal segment with large sub- 
dorsal and lateral spots ; second abdoininal seginent with &mall latera*! 
spots, which are really the endings of two long lateral spots, beginning on 
the metathorax and extending across the first ;abdomiinaI segment, fourth 
abdominal segment, with subdorsal and lateral spots a little smaller 
than those on the first ^ sixth,: and seventh, each with small subdorsal 
spots. 

jDescnj?tiono/j)if|)^t.--PlateXYIII,Eig. 11. Length, 6™f width,3.5^.^ j 
general color dull orange yellow ; protEorax yellow, with a dark, some- 
times black, margin, a black spot on either side the median line on both 
front and hind margins, also another on each side just external to those 
on the hind margin. In some specimens there are two dusky discal 
spots on the prothorax, which sometimes extend forward and unite with 
the middle anterior marginal spots. The wing-cases are tipped with 
black f the legs are blacky and the ab^^^^ aboVe with a 

double row (almost, if not quite, continuous) of black spots. 

The adult beetle resembles the Blood Bed L9;dy-blrd, but is narrower 
in proportion to its length, and is flatter. The thorax is black, with its 
two fore-corners dirty white. The head is bia<5k, with the middle of the 
forehead whitish. It is about 6°^^ long. (Hate XYIII, Fig. 12.) 
■ Three other species were observed in the vicinity of Los Angeles, but I 
was unable to procure specimens illustrating the early stages of these 
species. The adults are represented on the plate, and are as follows: 
Fig. 6 represents Gycloneda (>ct6^afa/ this beetle has black wing-covers, 
with a large reddish spot on each. Fig. 13 rei)r^sents CocGineUa n-notatdy 
YSivietj californica. In this variety the prothorax is black and thewing- 
covers pale orange. And Fig. 14 represents Hip;podamia convergmis^ a 
species wWch is conmon throughout the IJnited States. 

METHODS OF DESTROYIKG SCALE IISTSECTS. 

[We must enter our dissent from the conclusions and opinions here 
recorded and indorsed by Professor Comstocky as also those published 
by him in the last year's report in regard to the relative merits of kero- 
sene, properly Used, and lye, as agents for the destruction of Scale-in- 
sects. Years ago we used kerosene successfully against them by simple 
mechanical stirring of it in water, while we have more recently wit- 
nessed its efiects when used in proper emulsion. The earefiil and 
thorough experiments by Mr, Hubbard, recorded in his report which 
precedes, are conclusive, and their accurac5' is confirmed, not only by 
practical experience in his own groves, bat by extensive experience of 
others. We have also personally examined and eorrobbra^ 
suits. They show that lye bears no comparison with the kerosene 
emulsion, and that whale-oil soapj while useful, is also inferior to kero- 
senej as it Mis to kill the eggs. 
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The diserepaney in the experience oia tlae Pacific coast and in Florida 
can scarcely be due to the diferent species to be dealt with^ but nmst 
evidently be explained ^^^^^ methods, materials, and 

thoroughness.^ W California orange- 

growers deterred frpm the proper use of kerosene in emulsion, when it 
has proved so satisfactory in the East. Professpr Comstock's expe- 
rience with it has been unfortunate^ in that it has been limited chiefly 
to sosne experiments made by Mr. W^^ on orange- tree 

I>ias]pinmr W grounds. He has 

never used it for this purpose in emulsion^ and has, in fact, not understood 
the principles that should govern, whether in making the emulsion or in 
its effectual and satisfactory use.— 0. y. E.] 

In the Agricultural Eeport for ISSO, pages 285^90, 1 gave the results 
of certain experiments in the destruction of Scale-insects. Since the pub- 
lication of that report I have been unable to continue my investigations ; 
but some of my correspondents have conducted very extensive experi- 
ments in this direction, with very gratify in g results. The following let- 
ters will indicate) the importance o 

- \ . State OF Califobhia, 

:BoARD OF State Hobtigultural Commissioners, 

San Jose, Cal. J February 27 J 1$S%. : _ 
Dear Sir : Your favor of February 11 received. In answer to your questions, I will 
say that tlie resuUs from the use of concentrated lye, one pound to one gaHon water 
are most effectnai in the destruction of the Scale insect. And in iny judgment it is the 
"best remedy, and the one which gives the greatest satisfaction here where used prop- 
erly. By the use of this remedy;! will say, without reserve or any qualification, that 
my young orchard has been fr^ed from Scale insects; and that all who will use like 
care may do the same. Many of the old orchards- here that have been seriously in- 
jured by thie: scale AsjpidiQtus permciosns are being washed thoroughly with lye of the 
above strength, and with the result of destroyiug all the Scale insects that the lye . 

: reaches. The lye does not destroy the fruit-buda of the trees when applied while they 
are dormant. Asillustratingthis I will instance my almond trees, which were washed 
a month since with lye, one pound to one gallon of water, by spray, covering the entire 
trees thoroughly, and are now in full bloom. I washed to destroy the eggs of the Red 

: Spider. This strength of lye will dry up and destroy the greater part of these eggs, 
The elfect of lye of this strength on the^eggs of the oyster- shoU bark-louse you aTso 
ask about. This is effeetuar in drying up the shell-like scale and the eggs under it. 
I find that lye destroys any form of Scale insect, and in my opinion will be the remedy 
most resorted to for this purpose. An analysis of the ^^American concentrated lye by 
Professor Hilgard, at my request, and ^^^^^^ 

: Caustic potash...-,.-. 8.3 

Caustic soda and some caj:bonate soda.. _v 91.7 



100.; 

The soda is, of course, not desirable to use steadily on the soil; * but it is certain the 
combination is a most effectual one for the purpose of destroying this dreaded Scale,, so 
hard to be reached in any other way. No other remedy but refined kerosene of a low 
gradeis at all used now. That is being used extensively here, and will destroy the Scale, 
of course, but its efFects on the future of the tree cannot yet be told. And I am afraid 
it may prove to be an undesirable wash hereafter. Crude petroleum, so extensively 
used a year ago, is not now used at all, as most of the trees washed with it were killed. 
The whale-oil soap and sulphur mixture (which has in it considerable potash) is a 
remedy of great value if used in the aummer, about May or June, in the proportion of 
one pound soa]3 to one gallon water. t 

-This Is the only remedy besides the lye that I can recommjend ; the lye to be used 
when the tree is dormant, and to be supplemented by, if needed, the whale-oil soap and 
sulphur mixture in the spring or summer. With these two I am confident the Scale 
canlbe cleaned out of our orchards, if persistently and carefully attended to. 

* I imve m^d;e careful inquiry of an agricultural chemist, and am uuable fo find that 
any ill effects upon the soil can be expected from the use of soda in thiswajT,— j, H. C. 

t My experimeBts led me to believe that one-^fourth pound soa,p to one gallon water 
was strong enough to kiU the S^^ 
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As many object to tlie strength of such remedies, it must be said that such a serious 
pest as we have to encounter in the Asptdiotm p&'nidosm must be treated with vigor 

and with remedies strong enougb to uttOTly destroy it. 

♦ * * » « » * 

I am, very truly, yours, 

g. F. CHAPDf. 

Professor CoMSTOCK. 

The following is from the cMef executive horticultural officer of Oali- 
fornia : 

- ' SacrambntOj Cal. J J^ttne 1, 1882. 

* * * » * •» * 

In regard to remedies, I have tried, and recommended others to try, various experi- 
ments, and have been successful beyond doubt. 

1. Nursery trees dipped in a solution of one pound of Americaa Company's concen- 
trated lye to eacb one and ahalf gallons of TVater will be perfectly cleaned of A. per 
ciostiSj A. rapaxj ov any other of the Aspidiotus except A,_ .concUforniis lMyHlaspU 
powomm]. - - - 

2. Nursery trees dipped in a solution as above, but one pound to each one gallon of 
water, will be perfectly cleared of A. concMformis \_M. pomorum'], 

3. The roots of nursery trees should be dipped in soap and sulphur (soap two parls, 
sulphur one part), one pound to each gallon of water. 

4. Fruit trees, apple, pear, quince, cherry, plum, &c., washed before the sap com- 
mences to run or buds beo^in to swell with one x>oiiiid , of American concentrated lye to 
each gallon of watfcr will be effectually cleaned of Asp idiotus and Lecanium Scale 
insects. 

5. Cherry apd plum trees covered with Aspidiotus Scales and red spider were washed, 
as an experiment, with two pounds of American concentrated lye to one gallon of 
water. Insect life all destroyed, and trees bearing a large crop of fruit at present. 

G. .Low-grade coal-oil, costing here about fourteen cents per gallon, has been used 
to a gijeat extent around San Jos<$, although I advised them not to use mineral oils. 
Result, trees look: unhealthy, lower fruit buds kiUed. ,In one orchard aU peaoh trees 
killed. Also many young apple orchards destroyed. 

7. The- salvation of the fruit indnstry on tbis coaat will be the use of alkaline 
washes and tobacco washes. ■ 

- . . * - .. if - * * ■- ♦ - - « # 

Respectfully, 

MATTHEW COOKE. 

The two letters given above show as clearly as need be the practieal 
results which the California fruit-growers have been able to obtato in 
their efforts to destroy Scale insects. A word more may be necessary 
to explain the method of applying the washes used. 

In the case of small plants and nursery trees the spraying will be 
a simple matter. But in case of large trees the best way is to place 
a large barrel or cask containing the liquid on a platform wagon, 
which can be drawn through the orchard by horses. The fluid may be 
thrown on to the trees by any one of the force-pumps sold for that pur- 
pose. The one which appears to be used most extensively in GaliforDia 
is known as the Merigot force-pump. Attached to the end of the hose 
there should be something for making a fine spray. My California cor- 
respondents state the "Merigot spray-tip nozzle^' is th best thing of 
this kind yet used in that State. Mr. Ohapin has suggested an attach- 
ment to an apparatus of this kind_ which has proved of great value. A 
three-sixteenth inch brass tube is inserted in a bamboo rod ; one end is 
attached to the hose of the force-pump, and the other ejpd bears the 
spray-tip nozzle. This tube and rod are made of. any length desired, 
up to 15 feet. The length most commonly used is from 8 to 10 feet, 
this being found most convenient. The bamboo is used as the lightest 
and strongest support obtainable for the slender brass tube, which 
would bend under its own weight if not supported. By means of this 
apparatus it is perfectly easy to spray the largest orchard trees with- 
out being injured by the strong lye^used. MrrChapin has geuerousl;^ 
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Explanation to Plate I. 

Meliothis armigera. 
{Trom Report 4, U. S. E. C.) 

ris. 1.— Egg. 

1*16. 2.~Toung larva. 

Fig. 3, —Square gnawed into by young larvai, 
¥lG,i 4. — Pale yellowish larva, with. "boU gnawed 

and eaten into. 
Tig. 5. — Full grown larva, normal colors. 
Fig. 6,— Chrysalis in earthen cell. 
Fig. 7.— Moth with, oehreous tint. 
Fig. 8.— Moth with olivaceous tint. 
Fig. 9.-— Moth at rest, showing how wings remain 

partly open. 

Explanation TO Plate n. 
Leumnid unipuncta. 

(From Eeport 4, U. S. E. C.) 
Fig. l.^Grlistening secretion which often shows 

where eggs are laid between fold of 

green leaf. 
Fig. 2.— Young larva. 

Figs. 3, 4, 5.— Full-grown larvae, ventral. dorsal,and 

lateral views. 
Fig. 6.— Larva, showing Tachina eggs near head. 
Fig. 7.— Pupa. 
FtG. 8.— Moth with w^ 

Fig. 9.— Moth siowing normal position of wiiigs 

when closed, hack view. 
Fig. 10.— Pale specimen of moth from side. 

Explanation TO Plate III. 

Pyrethrumroseum. 
(Original.) 

Showing variation in leaf and in color of 
flower, as grown by C. V. Kiley. 

Explanation to Plate IV. 
Pyretkrum cineraricefolium. 
(Original.) 

Showing variation in leaf, aa grown by 
C.Y.Eiley. 

Explanation to Plate V. 

Scale insects on orange. 
(From Comstock's Eeport for 1880.) 
Fig. l.'-'MyUlaspis citricola (Pack.) ; 1, scales on 
orange, natural size J la, scale of female, 
dorsal view; 1&, scale of female with 
ventral scale and eggs ; lc, scale of male 
—enlarged. 

Fig. 2.--Mytil€iSpis Gloverii ( Pack.) : 2, scales on 
orange, natural size ; 2a, scale of female. 



dorsal view ; 2h, scale of male ; 2c, scale 
of female with ventral scale and eggs 
— enlarged. 

Fig. d.—Parlatoria Pergandii Comst. : 3a, scale of 
female ; 3&, scale of male—enlarged. 

ExpLAijATiON TO Plate VI. 

Fig. 1.— XeiMjania unipuncta, full-grown larva. 
(After Eiley.) 

Fig. 2,'—LeuGania unipuncta, genitalia of male 
moth : J., end of body, denuded of hairs, 
showing the upper clasps protruding, 
and the natural position of the hidden 
organs by dotted lines ; J5, the organs 
extruded— enlarged. (Alter liiley.) 

Fig. Z,—Leucan%a unipuncta^ ovipositor of female 
moth: a, end of abdomen denuded and 
showing ovipositor at rest ; 6, same with 
ovipositor fullyextended; e, /, retractile 
subjoints ; A, eggs— enlarged ; g, eggs, 
natural size. (After Eiley.) 

Fig. 4. — Idssorhoptrus simplex (Say): a, larva, 
side view ; 6, under side of head, show- 
ing mouth-parts, the mandibles omitted 
so as to show more clearly the position 
of the parts in relation to the face; e, 
labrum and antenna; (J, beetle^ dorsal 
view; e, do., outline, side view — en- 
larged. (Original.) 

Fig. 5,—Chalepus trachypygugBwcm.: a, beetle ; 6, 
larva, natural size ; c, head-parts from 
beneath, enlarged ; dl, mandibles ; e, au-; 
tenna© ;/, maxillsB, with their palpi ; jr, 
labium, with its palpi. (Original.) 

Explanation to Plate VII. 

Fig. l,—Chilooryzce€llusn.&p.: a, larva, side view, 
in split stem; &, do., back view ; c, pupa ; 

female mott— natuxal size; e,tip of 
pupa from beneath ; head of do; 6:om 
side— enlarged. (Original.) 

FiQ,2.— BhodobcenuslS-punctatus {111.) : a, beetle, 
dorsal view» showing markings ; 6, do., 
outline side view— enlarged. (After 
Eiley.) 

Fig. Z.—Pempelia lignosellaZeW.: a, stalk, showing 
work of larva; &, larva ; c, pupa ; 4, ti, 
moth with wings expanded and at rest 
— natural size ; e, middle joint of larva, 
dorsalview;/, do., side view; g, h, wings 
of moth showing variation ; i, head of 
male with mouth-parts denuded; j, 
inaxillary palpus, male ; k, do., female ; 
I, labial palpus, female ; m, base of an- 
tenna, male, dotted liaes indicatin g out- 
line of scaleft—enlarged. (Original.) 
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FlQ. i.~~Laphygma frugiperda (Sm. & Abb.) ; ct, 

larva, natural size J b, head from front; 

c a middle joint from above; do. 

from side— enlarged. (After Eiley.) 
g^G. 5,—Laphygnia frugiperda : moth, normal 

form; 6, wings of variety /tisca; d, do. 

ofvariety otso-uro— natural size. (After 

Riley.) 

Explanation to Plate Till. 
S'IG. l.—Anomis erosa Guen. : e, full-grown larva 
at rest; /, do,, walking, side view; Ar,_ 
cocoon; I, piipaj- side view; o, moth 
wings expanded; j5, do., wings closed- 
natural size ; a, egg, top view; 6, do., 
side view ; c, sculpture of same, highly 
- magnified; (I', middle joint of larva, top 

view ; h, do. , side view ; i, head of larva 
from above ; j, anal joint of same from 
above; m, tip of pupa from above; n, 
do., from side — enlarged. (Original.) 
Fig. %—Sphenophbru8 rpbustus Horn: a, larva; fr, 
pupa; c, beetle, dorsal view; do., out- 
line, side view-r-natural size. (Original.) 
Explanation TO Plate IX, 
Spraying machiTie, devised /or the protec- 
tion of cotton. 
(Original.) 
Fig. 1.— Mode of attachment to wagon. 
Fig. 2.— Skid on which barrel rests. 
Fig. 3.— Section of barrel showing action of pump. 

(For detailed explanations see text, pp. 
159-162.) 

Explanation to Plate X. 
Fig l.^Pkytonomus punctatus (Fabr.) : h, b, b, 
larvae feeding; /, cocoon ; i, beetle— natu 
ral size; a, egg ; c, recently hatched lar- 
va; its head from beneath; e, its jaw 
fC, meshes of cocoon ; ft, pupa; A;, beetle, 
dorsal view ; do., outline, side view ; Z, 
its tarsus; m, its antenna— enlarged. 
(Original.) 

Fig. 2.^Crambus vulgivagellus a, larva; 6, web of 
same ; c, cocoon ; d, moth, dark speci- 
men ; e, wiug of light specimen ; /, moth 
at rest— natural size ; g, egg, enlarged, 
- natural size shown at side. (Original.) 

Explanation to Plate XI. 
(Original.) 

Nola sorgMella n. sp. : a, head of chicken 
corn showing ravages of the insect ; 6, 
laiva, side view; c, do., back view ; d, 
cocoon ; e, chrysalis ; /, moth — ^natural 
flize; gr, middle joint of larva from side ; 
A, moth ; i, labial palpus ; maxillary 
palpus ; i;, basal joint of antenna in 

venation of front wings ; m, do., hind 
wings— enlarged. 

- Explanation TO Plate XII. 

WiQ. l.—Seliothis armigera: Larva feeding in to- 
mato* (After Eiley.) 

Fig. 2.— Ceratowta SafifemGrr. : a, larva; &, moth, 
pfale or norma! form; a, front wing of 
dark variety— natural size. (Original.) 



k 3.—Isosoma tritici 'RWej: a, larva, ventra 
view ; &, do., lateral view; c, antenna; 
mandibles ; e, anal end, ^-entrally ; /, 
imago ; g, A, front and hind wings of ex- 
ceptionar individuals; i, aborted wing 
in the normal flies— all relatively en- 
enlarged. (Original.) 

Explanation to Plate XTTT. 
(OriginaL) 

Sphinx catalpcB Boied^: a, egg-mass * 6, 
n6wly-hat<3hed larvae ; c, a larva one- 
third grown; d, dorsal view of one of 
its joints ; (3, /, A, differently marked 
- larvaa ; dorsal view of one of the joints 
of do. of A/ J, pupa; moth— 
: natural size; 2, egg eniarged. 

Explanation TO Plate XIV, 

Trypeta pomonella Walsh. 
(Original.) 

FiG^l.— Larva; la, lateral view of head of larva ; 

16, cephalic aspect of the same ; lo, 

- - right caudal spiracle. - - 
Fig. 2.-^Puparium. 

Fig. 3.— Adult, - 

Explanation TO Plate XV. 

- _ Drosophila ampelophila Loew. 

; (Qrigmal.) 
Fig. 1.— Adult. 

FiG.^_2. — ^Ventral aspect of puparium. 
Fig. 3.— Lateral aspect of puparium. 
Fie. 4.— Tarsus of prothoracie leg of adult male; 

4a, tarsal appendage. 
Fig. 5.— Cephalic spiracle. 
Fig. G. — Lateral iispect oi cephalic end of larva. 
Fig. 7.— Egg. 
Fig. 8.— Larva. 

Explanation to Plate XVI. 

Drosophila amcena Lobw. 
(Original.) 

Fig. 1.— Larva; la, head of same; 16, cephalic 
spiracle of same ; Ic, caudal spiracle of 
" : : same. : ' . 

Fig. 2.— Puparium. 
Fig. 3.— Adult. 

: Explanation to Plate XVII. 
(OriginaL) 

Fig. 1.— Leaf of Acer rvhrum^ with galls. 

Fig. 2.— Adult, male ; 2a, tibial spurs and brushes 

of the same ; 26, claapers of the same. 
Fig. 3.— Larva ; 3a, head of larva ; 36, caudal end 

of larva. 
Fig. 4.— Cocoon and pupa akin. 

- Explanation to Plate XVIIL 
CoccinellidcB. 
(Original.) 

Figs. 1, 2, 3.— Larva, pupa^ and adult of Cycloneda 

dbdominalis. 

Fig. 4, 5.— Pupa fmd adult of Cycloneda sanguinea 
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TiQ. ^.—Cycloneda oGulata. 

FiGsl 7, 8, ^.—Larvsb, pupa, adult of OMlocorus cacti, 
¥lGB. 10, 11, 12.— Larva, pupa, adnlt of Sippodamia 

amhigua, - 
Fig. tS.—Coccinella ^-notata, rar. calif omica. 
Fig. li.—Hippodamia convergens. 

Explanation to Plate XIX. ^ 
Fig. l.-'Oarteria TYiexicana n. ap. : 1, twig with 
masses of lac, each, containing an insect j 
let, young female; 1&, Ic, two views of 
> epine of female; Icf, adult female; le, 
end of lac tube, with perforated plate; 
l/, anal tubercle; Ig, spiracle; lA, anal 
ring. (Original.) 
FlQ» 2.—Carteria lacca (Kerr) : 2, mass of lac from 
twig, natural size ; 2a, same enlarged, 
with insects; 2&, lac tube, with perfo- 
rated plate at extremity and spiracle at 
baae ; 2c, spineand tubercle which bear^ 
it; 2d, fleshy appendages of anal end of 



body ; 2e, anal tubercle ] part of anal 
ring ; 2g, part of fringe about anal ring. 
(Original.) 

Explanation to Plate XX. 

Fig. l.—Carteria larrecen. ap. : 1, twig with masses 
of lac, natural size ; la, single specimen 
of female, with the greater part of the 
lac dissolved away ; 1&, sac of male; Ic, 
group of spinnerets of female; Id, anal 
tubercle; le, spine; 1/, part of fringe of 
anal tubercle ; Ig, lao tube, with perfo- 
rated plate ; spiracle. (Original.) 

Fig. 2. — Cerococcus quercus n. sp. : 2, twig of oak, 
with insects.natural size ; 2a, sac of adult 
female; 2&, sac of young female; 2c, por- 
tion of skin of female, with double pores , 
spines, and madreporiform plates; 2(J, 
sac of male; 2e, caudal end of female; 
the anal ring and hairs show in optical 
section. (Original.) 



Page 137.— Since the matter on this page was in type, Lord Walsiugham has, at our request, examined 
the type of Diphryx proldtella Grote in the British Museum in comparison with Ghilo oryzceellus. The - 
reaultfuUy justifies our remarks, and the two insects are specifically identical. The type of Diphryi 
is a female with the labial palpi broken off, and only the maxillary palpi remaining ; so that the genuff 
rests oil no foundation in nature, and its author mistook the maxillary for labial palpi. 

Page 181.— The Cryptus mentioned asparasi tic on Cmw vulgivagellus has been kindly determined 
by Mr. E. T. Cresson as 0. inwntf«« Provancher. The specimens we have reared show no other differ, 
«nce8 from the type (a male of which we have received from M. Provancher) than that the yellow 
anarkings about the head are reddish— a difference induced, perhaps, by the cyanide of potasaiam with 
which they were killed. 

-\-':-^::-^---: ■ ' (3): : 




THE ROIl. WORM. 
(Heliolhis ar-mi£ei'a ) 




PYRETHRUM ROSEUM 



Kcport of tho Entomologist, Department of Agricnlturo, 18gl-'82. 



PLATE V. 




Report of the Entomologist, Depftrtment of A^cnltnro. 188l-'82. PLATE VI, 




B^wrt of the Entomologist, Department of Agricnltnre, 1881-82. PLATE VIZ. 




Keport of the Entomologist, Department of Agrlcaltare, 1881-'82. PLATE VIII. 




Fig. 2. 



Keport of the Entomologieti Bcpftrtment of Apiculture, 1881- 82. PLATE X. 




Hefiort ot the £iitomologkt, t)epartment of Agriculture, I88l--'d2 PtiAT^ XI. 




Eeport of the Entemolofist, Department of Agricultnre, 1881-'82. PLATE XII. 




Fig. 3. 



Eeportof the Entomologist, Department of Agriculture, l881-'82. 



PLATE XIII. 




PIiATB XIV. 




Keport of Uie Eutonmlogist, Deparlment of Agriculture, 1881-*82. 
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Report of the Entomologist, Department of Agiiculture, 188l-'82. PLATE XVI. 




Iteport of the Eutomolocist, D^artment of Agriculture, 188L-*82. PLATE XVII. 




Keport of the Entomologist, Department of Agriculture, 1881**82. 
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refrained from patenting liis bamboo extension." It may, therefore/ 
be attaclied to any other force-pump^ and furnished with any other 
spray-tip than those mentioned above, if it is found desirable to do so, 

- LAG IInTSEOTS. 

It is now more than one hundred years since Carteria lacGa^ the inseet 
which produces the lac of commerce, was first described.* Since that 
time many articles have been witten respecting it. Owing to the im- 
portance in the industrial arts of shellac and the lac dyes, the origin of 
these substances is discussed in nearly all of the larger cyclopedias ; and 
the list of the memoirs on this subject in the scientific journals is a long 
one. Notwithstanding this, an examination which I have made of the 
matter convinces me that the sal^ect is not yet well understood. 

I was led to study this insect/by the fact that I have met with two 
other species of Lac insects which are as yet undescribed. The result 
of this study shows that a,lthough the two new Lac insects are Ameri- 
can they are congeneric with the Asiatic species. 

The opportunity of comparing three species of this important genus 
has enabled me to make some interesting observations, but owing to 
lack of time I can now give only a general statement of the results of 
my studies. I am led to make this statement now, as the knowledge of 
the fact that true Lac insects occur in this country may prove of eco- 
nomic importance. 

The genus Carteria was established by Signoretf for the Lac insect 
of commerce. The two undescribed Lac insects agree with this one in 
the following characters : 

Genus Carteria Signoret. 

Body of the adult female sac-like in form, with no legs, and imbedded 
a mass of the substance known as lac. The caudal end of the body 
is furnished with three prominent tubercles ; one, the largest, consists 
of the caudalsegment of the body and is terminated by the anal ring; 
each of the others bears at its distal extremity a perforated plate, pre- 
sumably the organ through which the lac is excreted; near the base of 
each of the lac tubes is a large spiracle. In the triangular space inclosed 
by the three tubercles described is a fourth tubercle which bears a very 
prominent spine-like organ. The anal ring consists of several plates, 
which are perforated by many openings f the anal ring bears ten hairs, 
and is at least partially^ surrounded by a series of toothed plates and 
spines. 

Carteria l acca (Kerr). Plate XIX, Pig. 2, 2g. 

Coccus lacca Kerr. Phil. Trans,, 1781, 374. 
Coccus ficus FQibT, Mantissa, 1787, II, 319. 
Oar^wZflcca (Kerr) Signoret. Essai, 1874, 101. 

From a quantity of commercial stick-lac purchased in New York I ob- 
tained specimens of an insect which I have no doubt is the Coccus {Car- 
ieria). lacca of authors. From these specimens the following description 
and accompanying figures were drawn. 

The best specimens of this lac is in the form of an incrustation from 
one-fourth inch to three-eighths inch in thickness upon small twigs 

* James Kerr, PMlosopMcal Transactions, 1781, 384. 
tEssai, 1874, p. 101. 

14 Aa 
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(Plate XIXj Fig. 2). This incrustation is filled with elongated cells. 
The longer axis of each cell is at right angles to the twigj and in each 
case the end of the cell next the twig is small, while the enter end is 
considerably enlarged. In well-preseryed specimens three tubular open- 
ings may be seen extending frgm tlie outer end of each cell through the 
incrustation to the open air^ and in each cell may be found the shriveled 
remains of an insect, which, when alive, evidently nearly filled the cell 
cell and determined its form* 

By soaking the insectrS in water they may be made to swell out, and 
thus the natural form of the body be ascertained. This is represented 
at Eig, 2a, The cephalic end is small, and, in addition to mouth parts of 
the form characteristic of the Coccldse, is furnished with a pair of fleshy 
appendages, Fig. 2ch The body enlarges gradnally toward the caudal 
end. This end is of the peculiar form described above in the character- 
ization of the genus. In a word, the shape of the body is that of a jug 
with three necks and a pointed bottom, the eephalio end forming the 
bottom. Each of the neck-like prolongations of this jug-shaped body 
fits into one of the three tubular openings of the cell. One- of these 
openings is larger than the others 5 this is the one occupied by the anal 
tubercle. 

The d/ual tubercle consists of the whole of the last segment of the body, 
tod a part of the penidtimate segment, Fig. 2e. The anal ring bears 
ten hairs and consists of several plates, Fig. 2/. The hairs of the anal 
ring are spine-like. Each is curved outward near the middle of its 
length, and each one is hollow and situated over a large opening in the 
plate which bears it. There are also many smaller openings distributed 
evenly over the surface of the i)lates. 

There is a fringe of notched x)lates and spines on that side of the seg- 
ment w^hich is toward the lac tubes, Figs. 2e and 2g. I have been un- 
able to trace any tracheae extending to the numerous openiugs with 
which the lac tubes are furnished ; but the distal extremity of each 
tubercle contains many tubular glands, which in some instajoces I have 
traced to these openings. The structure of these organs is represented 
at Fig. 2b, 

There are four spiracles, a large one at the base of each of the lac 
tubercles, and a pair of smaller ones near the head-end of the body. 
Evidently the air must have free access to the cell, else these spiracles 
would be of little use. The air probably enters through tbe opening 
made by the caudal segment. In all the specimens which I have exam- 
ined, in which the insect was unbroken, the lac tubes were within the 
corresponding tubular openings of the cell, but in no instance have I 
found the anal tubercle in the third opening. In each case it bad been 
withdrawn into the cell, and occupied a position just below the anal 
opening, Mg, 2a. This withdrawal may be due to the shrinking of the 
body after death ; but the fact that it is always the anal tubercle 1h;i t 
is withdrawn, and not either of the others, indicates that during life 
this tubercle cannot be permanently fi^ed in its opening. The with- 
drawal of the anal tubercle at intervals would admit the air to the ceU, 
and thus provide for respiratiom The peculiar bending of the hairs of 
the anal ring is such as would facilitate the pushing of the anal tubercle 
into the opening after it had been withdrawn. 

I have been unable to ascej?tain the function of the spine. As 

these insects are viviparous the spine cannot be an oHpositor. The 
only author who I find makes mention of it is Gernet,* who shnply 



* Eirdges uobet Coccus toa und dessm Parasiten, Moskau) 1863. 



KEPORT OF THE ENTOMOLOGIST. 



211 



states that tEere exists mM the three tubercles a small, 

thickened spine, which appears to^^^ h nothing else than an enlarged 
bristle of the last, or next to the last, segmeiitof the abdomen. He also 
states that sometimes there are two of these spines, and figures a female 
with two. This is undoubtedly an error. 

The fullest account which has been published respecting this insect 
is that of H. J. Carter * in whose honor the genus was named. Mr. 
Carter^s memoir is a very important one, but he has fell into some 
errors. From his account it is evident that the insect, like many others 
of the Cocoid®, excretes considerable masses of apparently wooly mat- 
ter. This matter is probably excreted by spinnerets upon each of tiie 
three caudal tubercles, and projects from each of the three openings in 
the ceil. The remains of these threads of excretion may sometimes be 
seen in the stick-lac as it reaches us, but the greater part of them are 
brushed or blown away. Garter beUeved these threads to be external 
tracheae, and he figured internal tracheaB communicating with them. He 
even represents tufts of trachete " projecting from the anus. He ap- 
pears to have overlooked entirely the true spiracles, and believed the 
paired tubercles to be simply for respiration. Ko mention is made of 
the spine, and in the description of the male the caudal threads of ex- 
cretion are spoken of as traeheie. 



Garteeia LAEREJE, n. sp. (Plate XX, Figs. 1-1^.) 

The OveomtB j)l^nt {L^ a shrub growing, from 4 to 6 

feet high, very abundantly .in certain regions in the southwestern por- 
tion of the tJnited States and in Mexico. It is said to form — 

a dense and almost ilnpassablei scriib, particularly on the borders of the Colorado 
desert, where its luxuriant growth puts a stop to the drifting sand. It is a sure sign 
of a sterile soil, for wherever it flourishes little else can be found, and although it 
gives the scenery a beautiful, verdant appearance, its strong, creosote-like odor ren^ 
ders it so repulsive that no animar will touGh it. Moreover, as it can scarcely be made 
to burn, it is useless even for the purpose of fuel. The resinous matter to which the 
odor is due abounds in all parts of the plant. The Pimos Indians coUect and form it 
into balls, which they kick before them as they journey from one point to the other of 
their trail.t 

This extract ^ives, in a few words, what was until recently the ac- 
cepted belief respecting j^merican lac. But in April, 1880, Mr. J, M. 
Stillmah preseh ted to the California of Sciences f a very able 

and important paper on this subject, in which he showed that the 
so-called resinous exudation of the creosote plant was apparently identi- 
cal with the gum-lac from India, Mr. Stillman also gave very cogent 
chemical and physical reasons for believing that in each case the lac is 
excreted by the insects found in it instead of being simply an exuda- 
tion of the plant caused by the punctures of these insects, as is stated 
in nearly aijl of the writings on the subject. The presence of the large 
and complicated excreting organs, which I have termed lac tubes in 
each of the species described in this paper, confirms this conclusion. 

A study of the insect which produces the American lac shows that it 
is specifically distinct from Garterialacca, I therefore propose the name 
G.iarr ece ior it. In all the specimens which I have seen, the incrusta- 
tion of lac is not as thick as that produced by 0. ?acaa, being rarely 
more than one-eighth of an inch in thickness. And the masses excreted 

* Annals and Magazine of Natural History, 1861, p.p X-iO. 
tA. Smith, in the Treasury of Botany. 
iSee American Naturalist, Vol. XIV, X3. 783. 
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by the different individtials are not erowded tegetber so cbmpaetly as 
in tlie Indian species, but preiserve a more or less globular form. (See 
Plate XX, Fig. 1.) In tbe case of isolated masses there is a tendency 
to a six-lobed condition. 

This species is the smallest of the three known" Lac insectSj the adult 
female being but little more than 2^^™ {,08 inch) in diameter. The body 
is nearly globular in outline, withj howererj prominent lac tubes and 
anal tubercle. The caudal spiracles are also prominent. Fig. l^i rep- 
resents an individual from which the greater part of the lac has been 
dissolved. A speciiQen treated in this way served to show the general 
form of the body. The structure of the different organs was studied 
upon specimens which had been boiled in caustic potash^ and from 
which in this way all the excretion had been removed. Fig. Id repre- 
sents the anal tubercle with the ana! ring and fringe. Fig. 1/ shows 
a part of the fringe enlarged. One of the lac tubes with its perfor- 
ated plate is represented at Fig. l//, the corresponding spiracle at Fig. 
lA, and the spine at Fig le. Scattered over the surface of the body are 
groups of organs which appear like the compound spinnerets of the 
DiaspinsB. One of these groups is represented at Fig. Ic, The male of 
this species was found, but in too mutilated condition for detailed de- 
scription. A shrivelled balsam -mounted specimen showed the body, 
including the style, to be 1^"^ (oV inch) in length. The length of the 
style is two-sevenths of the whole length of the body. On each side of 
the style there is a pair of hairs which resemble those of Ehizomccus 
armeariw, (See Agricultural Eeport, 1880^ Plate X, Fig^ 16.) The an- 
tennae and wings are normal. The sac of the male is egg-shaped; Only 
empty ones were observed, each of which had an opening at one end 
from which the male doubtless emerged (Fig. M), The sac is about 
1.5^^ (.06 inch) in length.^^^^ T^^ 

OARa?EBiA MsxiCANA, n. sp. (Plate XIX. Figs, 

On looking over the collection of coccids in the Museum of Compara- 
tive Zoology, which Dr. Hagen kindly placed at my disposal, I found a 
twig of Mimosa from TampicOy Mex., which bore a number of globular 
or more or less stellate masses of what proved on further examination 
to be lac. Each of these taasses contained an insect. This insect 
proves to belong to the same genus as the two Lac insects already de- 
scribed, but is speciflcaDy distinct from e^^^ 

As the specimen which I have is a very small twig, which bore only 
about fifteen insects, it may not represent well the usual appearance of 
this lac. On this twig the lumps of lac excreted by the individual insects 
occur singly or are but slightly massed. Each lump is six-lobed at its 
hixsB'j this is more marked in the case of the immature specimens than 
with the adults (Plate XIX, Fig, 1). This stellate form of the lump of lac 
is due to a similar form of the body of the insect which excretes it. Fig. 
1^ represents an immature female seen from above, which is approxi- 
mately from the caudal end. The natural attitude of the insect is, like 
that of the other Lac insects, with its icephalic end next to the plant and 
the caudal end fartitest from it. The specimen from which tlie figure 
was drawn had been boiled in caustic potash, and thus rendered trans- 
parent. The mouth-parts and antenua^ are represented as showing 
through the body ; the other organs iigured are on the eando-dors<Tl 
surface of the body. The ar.al tubercle and the spine are well devel- 
oped. The perforated plates, the openings of the lac glands, are also 
well developed, but are sessile. This is the most obvious difference 
between this stage and the adult. Olpsely associated with each perfo« 
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rated plate is a large spiracle ; tiiese being oii the sides of tlie body are 
shown only in profile. 

The form of the body of an adult female is represented at Fig. Id, 
In this stage the lac tubes are well developed, as shown in the figure. 
The extremity of a single lac tube, with its perforated plate, is repre- 
sented at Mg. le. Eour spiracles are present, one on each side of the 
body laterad of the anal tubercle, and a pair naar the mouth-parts (Fig. 
I d). One of the caudal spiracles is represented at Eig. 1^. As in the 
other species of this genus, the opening of the spiracle is surrounded in 
each case with a number of spinnerets. The anal ring (Fig. 1/^) con- 
sists of four plates, two of which bear three spines each, and two two 
spines each. Surrounding the anal ring is a pair of chitinous pieces 
forming a ring. This second ring I have observed in many genera of 
this family, and I believe the number and shape of the plates of which 
it is composed will be found to afford generic characters. These two 
rings are partially suirounded by a fringe of plates and teeth (Fig 1/). 

A NEW WAX INSECT. 

In the ^Id collection of the Department of Agriculture I found several 
twigs of oak bearing large masses of bright, yellow, and nearly spheri- 
c^il, sacdike bodies which appear to be largely composed of wax. Each 
of the sac-like bodies contained the shriveled remains of an insect 
which evidently excreted it, and which proves to belong to an unde- 
scribed genus of the Goccince, The twigs of oak belong to two species, 
native of Arizona, Quereus oblongifolia and Qtcerciis undulataj ysbviety 
Wrightii. 1 h^LYB also specimens of the same insect from the Museum 
of Comparative Zoology infesting what is 'grdbMy Quereus agrifolmj 
and which were collected in California by Ostcn Sacken, 

Judging ironi the specimens before me, this insect occurs in sufS- 
ciently great numbers to be of economic importance if the excretion 
can be utilized as is the excretion of an allied insect which produces the 
truewliite wax of commerce. The matter is now being investigated by 
the chemist of the Cornell University Experiment Station, and will 
probably be discussed in the next report of that institution. 

I submit the following characterization of the genus to which this 
insect belongs: 

Cerococgxjs, new genus. 

Adtflt female apodus J body covered with a layer of waxy excretion, 
which forms a continuous sheet, not composed of a number of plates 
more or less closely united, as in Ceroplastes. The excretion forms a 
complete sac abx)ut the body of the iusect. At the caudal end of this 
sac there is an opening; and on the dorsal part near the center the 
larval skin is imbedded but pMnly visible. The adult female is pro- 
vided with spinnerets of two kinds, which may be designated as double 
pores, and simple pores, respectively. Anal segment with the two 
caudal lobes characteristic of the Coccinae j anal ring with eight spines ; 
anal plate of a single piece, and situated dorso-candad of anal ring. 
Mentum of two segments. 

Cerocoocijs QXTERCUS, n. sp. (Plate XX, Figs. 2-2e.) 

Sae o//maZ6.-— The sac in which the body is inclosed is bright yellow 
in color, elliptical in outline, very convex above. The lateral margin 
bears a row of tubercles w^hich evidently correspond to the segments of 
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tlie bodj^ Lengtli (.24 incli)| wkrt^ Usually these 

sacs are more or less massed around the twig. (Plate XX, Fig, 2. ) 

The form of the sac of the immature female is represented by Fig. 2&. 
The larval skin occupies the center of the dorsal surface, and the ex- 
cretion forms a thick riog around this skin. 

Female.-^The body of the female isi elliptical in outline^ with neither 
legs nor antennse, The caudal end of the hodjr is terminated by two 
prominent lobes (Fig. 2e), each of which bears a long terminal bristle 
and several^shorter ones. The anal ring is situated in a deep depres- 
sion, from which the spines of the ring hardly project. This is repre- 
sented in optical section in Fig. 2e, Dorso-oaudad of the anal ring, 
near the opening of the depression in which this ring is situated, is the 
anal plate. The edge of it is represented as a line extending from the 
base of one lobe to the other in Fig. 26. Scattered over tiie surface of 
the body are a large number of paired pores. These are rep^sentedin 
Figs, 26 and 2e. A few single pores occur also. Kear the caudal end 
of the body there are several round bodies, which I have termed the 
madreporiform bodies (Fig. 2e). 

maZ6.— -The sac of the mal^^^ with an opening at one end 

from wMeh th;emaleemerged {Fig. 2d), The male was not observed. 

NOTE ON THE STRUOTUEB OF MEALY BUGS. 

In JDactylopius, and laresumably in other genera of the Ooccinae, the 
opening of the oviduct is distinct from that of the posterior end of the 
alimentary canal^being on the ventral side between the sixth and seventh 
abdominal segments. I have watched a female during the act of oviposit- 
ing, so there is no doubt respecting this matter. Consequently the ex- 
pression ano-gmi^l ring J y^Mokhmheen applied by authors to the ring 
of hairs and spinnerets at the eaudal end of the body, is not coixect. 
The term anal ring is the appropriate one. 

^ We have also observed m Dac^^ldpim a pair of openings on the doi^al 
side of the sixth abdominal segm^t, which are evidently homologous 
with the honey tubes of the Aphididse. A female me^ly-bug was gently 
rubbed near the caudal end of tlie body, when suddenly there appeared 
two drops of a clear fluid, resembling in appearance the honey-dew of 
plant-lice. This experiment was repeated many times and with many 
si3ecimens. Mr. Pergande assures me that he has observed a similar 
excretion from a pair of openings ou the cephalic margin of the first 
thoracic segment also. _ 
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Sir : I have the honor to submit the followiiig notes on matters per- 
taining to the duties and objects o 

THBIPS ON GRAPES, 

For several years the foreign grapevines under glass have been s^^ 
iajured by thrips, AH efforts and expedients to eradicate them have been 
but partially, effective. Duiing the early part of the growing season 
the insects could be kept in check, either by fumigations with tobacco, 
syringing with water in which tobacco had been steeped, or spraying the 
foliage with a weak solution of quassia chips ; but when the fruit ap- 
proached maturing, or rather when it commenced to color, these appli- 
cations bad to be discontinued, so that the fruit would not be rendered 
unfit for use; then the insects would increase rapidly and injure the 
foliage so that the fruit became comparatively worthless. Further than 
this, the annual destruction of the foliage before the growth was ma- 
tured was gradually weakening the plants, so that their utter destruction 
was only a question of time unless some means could be adopted to 
annihilate the insects. 

This means has been adopted. It consists simply in covering the 
floor of the house with tobacco-stems, the refuse of cigar manufactories; 
this mulching proves quite effectual, as, since the application was made, 
no thrips have beeii- seen, and, although the insects had spread con- 
siderably before the tobacco-stems were used, they rapidly disappeared 
after the application. 

It is perhaps worthy of remark that, since using the tobacco mulch- 
ing, no sign of mildew has been observed on the grapes. Of course it 
is known that mildew may be avoided by strict attention to ventilation, 
but in the early part of the season, when the ventilators have to be 
closed at night and opened during the morning, it is not always practi- 
cable to prevent cold currents of air from striking some portion of the 
foliage^ a circumstance which will induce fungus growths on the leaves ; 
not the slightest indication of mildew has been observed since the 
: tobacco-stems were sprinkled over the floor. 

Letters are frequently referred to this Division containing inquiries 
regarding the adaptability of various tropical and semi-tropical plants 
for cultivation in Southern Florida and in Bouthern California. Many 
of the plants about which information is sought are probably too trop- 
ical in their nature to succeed well in any part of the United States, 
but, when we take into consideration the almost tropical character of 
the indigenous vegetation of Southern Florida, it may not be well to 
pronounce too decidedly, in advance of practical tests, in regard to the 
successfal ciilture of any tropica^^^ 
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/ The followmg notes on some of the plants wMcli liay^ been the sub- 
jects of special inqmry are submitted as information to those who are 
interested in themj and also as they may be availa-ble for-fature reterence : 

The TAMAlimB TRi^^ {TcmarM 

This plant is a native of the East and West Indies, Arabia, and Egypt. 
In general appearanee it somewhat resembles the yellow4ocust tree, but 
the branches are more of a spreading character; its pinnate leaves are 
sensitive to cold, closing up like the well-known sensitive plant of the 
gardens. It is sometimes cultivated in warm conservatories, where it 
frequently produces its fragrant flowers and occasionally ripens its fruit. 

There are two very distinct varieties of the tamarind ; the kind indi- 
genous in the East Indies has larger fruits than that cultivated in the 
West Indies. The East India tamarind fruit is from 4 to 6 inches iii 
length, and consists of a brown, brittle sheD, containing from 6 to 10 
seeds enveloped in a soft, acid pulp, the wEole being held together by a 
thin membranous covering. They are darker in color, and have a larger 
and sweeter pmlp than the West Indian variety, and can be preserved 
without any addition of sugar or sirup. The West India tamarind has 
pods f£om2 to 4 inches m length, containing from 2 to 4 seeds in each. The 
outer pericaip, or shell, having been removed, they are placed in casks 
in layers with sugar j when packed, the interstices are filled by pouring 
boiling sirup into the cask, which iB closed up after the contents have 
cooled. 

The West India variety is considered to be hardier than that culti- 
vated in the East, but the fruit is not so highly prized. But none of 
them win grow in climates where frosts occur. 

The cherimoyer (Anona cherimolia). 

The Oherimoyer or soft-fruited custard apple is a medium sized tree, 
a native of Peru, I^ew Grenada, and other parts of South America. It 
is cultivated to some extent in these jmd pthet- tropical regions for the 
sake of its fruits, which are highly esteemed by the natives of those 
countries. The fi^uit is large, ftoin 2 to 4 pounds in weight. The flesh 
is sweet, slightly fragrant, and about the consistency of a custard. 

The sweet sop {Anom sqiiammosa). 

This tree is cultivated both in the East and^'West Indies for the sake 
of its fruit, which is called the Sweet sop. - It is an egg-shaped, fleshy 
fruit, covered with a thin tubercular coat; it has a thick rind which in- 
closes a soft, sweet pulp of a peculiar flavor, hot much relished by those 
unaccustomed to its use, but it is highly esteemed by the natives. 

The leaves of the tree have a disagreeable odor, and the seeds con- 
tain an acrid principle which is fatal to insects; and a powder made 
from the seeds is used for the destruction of insects on animals. 

The BXiLLOOK's HEART APPLE {A9^o^(x re^tcziJa^a) and the ALLIGA- 
TOR APPLE (Anori^ ^ato^Hs) are Sometimes mentioned among fruits 
worthy of culture, but compared with our cultivated fruits they are 
unworthy of notice. 

BROMELU. STLVESTRIS AND BROMELIA KARATAS, 

These plants belong to the pineapple family, and contain a fine, tough 
fiber in tiieir leaves, which is known in the West Indies as silk- grass; in 
Central America it is known as pita, and in Mexioo as istle, and some- 
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times as ixtle fiber. The silky fibers are held together by gummy matter 
which is capable of being dissolved, after which the fibers are easily sep- 
arated. The primitiye mode of preparing this fiber is by steeping, beat- 
ing, and serai)ing the leaf in a green state. After the removal of the 
glutinous matter it is eombed out and rubbed by hand until the fibers are 
separated. When the plant is yonng the fibers are fine and white; in 
older plants it is longer and coarser. The broken leaves are worked 
into a good paper fiber. The fiber from these plants is known in British 
Guiana as corawa fiber. 

The Bromelias are short-stemmed plants, having a densely packed 
head of stiff leaves which are from 3 to 6 feet in length and 2 to 3 
inches in width. They are sometimes , used for hedges, for which they 
are well adapted. They are cultivated in a manner similar to that 
adopted with pineapples in Florida, and are propagated mainly from 
off-sets or suckers from the stem. 

The^p^ 

This i^ a large growing tree, a native of South America, where its 
leaves are collected and used in infusion as an article of food, under the 
nameofmat^, • 

In rich soils the tree will reach to a height of from 70 to 90feet; Irom 
the accounts of some it is said to be confined to mountain slopes, never 
appearingon table-landsnoron the broad plains whichskirt the river beds, 
while others mention that the tree is plentiful in all the moist valleys 
that branch out of the extensive chain of mountains that divide the 
waters of the Parana and Paraguay Elvers. It is well underwood, how- 
ever, that the leaves of various species of 17^:^? are collected in common 
by tiie natives, and that the trees are found over a widely-extended range 
of country and in a diversity of soils and situations. 

The ^^Serva de i^aZmetm^' of the Brazilians is produced from different 
species of Ilex which grow on the banks of the riVer Uruguay, and the 
leaves are considered to be equal in value as a beverage to that of the 
mdM 0^ Jierva yerha of ^SiTSi^^ 

The tea as prepared in Brazil is a mixture of the leaves of two very 
distinct species, the Ilex giganteaj y^hiGh has large leaves and yields the 
article known as Jierm maum^ or mild mat^, and the Ilex Mumboldtima^ 
yielding 7i<era?a or wild mat6. 

The Merm de Palmeira i^ considered equal to best Paraguay tea; the 
mawsa and are considered inferior, although when mixed in cer- 
tain proportions a mat6 equal to the genuine Paraguay yerba is pro- 
duct. 

For the preparation of mat<§ proper the leaves are dried, or rather : 
roasted, in cast-iron pans set m brickwork and heated by fires under- 
neath; when the leavies are sufficiently heated they are pounded in stamp- 
ing-mills worked by water or steam power until reduced to powder, and 
then packed in bags by means of presses. 

There are three qualities or sorts ef yerba known in the South Amer- 
ican markets. The best is said to be prepared from the young leaves 
when they are about half expanded from the bud, called eaa^ciiys; the 
second consists of the full-grown leaves, carefully picked and separated 
from twigs, and frequently the midrib and veins of the leaves are re- 
moved; this is called caa miraj the third is the caa-guaza^ ov Yerva 
de Palos, made from older leaves, carelessly broken up with the small 
branches and leaf-stalks, all of which undergo the roasting and pound- 
ing process together. 
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The leaves are also collected and dried in a similar manner to that 
adopted in the preparation of Chinese tea. This is called mat^ in leaf, 
and is prepared for use by infusion and taken with milk and sugar the 
same as ordinary tea; Mat6 in powder is also prepared by infusion, by 
putting into a small vessel about an ouneeM the powder and pouring 
boiling water over it ; as the fine dust does not fall to the bottom but 
remains suspended in the w-ater^ the mate is taken by means of a 
sueker, that is, a tube terminating in a small hollow half, pierced with 
very fine holes. 

Mat4 contains tlieine, the same act! ve principle as tea and coffee, but 
it is not possessed of their volatile and empyreumatic oils j it contains 
less essential oil, and is therefore not so exciting as eoffee or tea 5 it con- 
tains more resin than coffee, less than tea ; it is therefore more diuretic 
than coffee, and is as stimulating a^ tea. Ghemical analyses show that 
it contains nearly double the quantity of thein© that the same weight 
of grains of coffee contains, and about the same quantity as tea leaves. 
The Brazilians reeommend mat^ as a nourishing, warm, aromatic, stim- 
ulating diuretic and very cheap beverage f its extreme cheajmess is a 
guarantee of its genuineness, as it is not worth adulterating. 

The trees furnishing these leaves are not known to be cultivated any- 
where. The natural forests seem to be able, so far, to supply the con- 
sumptive demands. The Department has had repeated inquiries regard- 
ing the best climatic conditions for the culture of the plants, and how 
plantsmay be obtained; to the former inquiry, it would seem to require 
a strictly tropical climate, and as to propagation^ no satisfactory infor- 
mation has been obtained, ■ - 

The chocolate-plant (Tkeohroma cacao). 

This is a small tree, reaohing from 15 to 20 feet in height, a native of 
tropical America, where it is cult! vated to a large extent for the sake of 
its ficuits, which contain the seeds called ca<;ao-seeds. It is also culti- 
vated in some of the West India Islands and in other tropical countries. 

Young plants are raised from seeds which are sown in nursery rows, 
and transplanted when two years old* Eich bottom-lands are preferred 
for starting a plantation; the plaat^s are placed about 15 feet apm-t and 
shaded by bananas and' similar fast-growing x)lant8. They eome well 
into bearing when five or six years old, and in well managed planta- 
tions receive careful culture so as to thoroughly repress all other 
growths. It is said that there ai^e several varieties in cultivationysome 
being better fitted for hilly situations* but the best seeds are from plants 
growing in rich, low-ljang lands. It ds ptobable that some of the hardier 
varieties would flourish in the warmer portions of the Southern States, 
but it may be doubted as proving a profitable eiilture. 

The fruits of the cacao very much resemble small cucumbers; they 
vary in length from 6 to 10 inches and Irom 3 to 5 inches in width. Each 
fruit contains from oO to 100 seeds, imbedded in imlp; these seeds fur- 
nish the cacao of commerce. ^ ^ 

The fruits remain green until within a short time of ripening; after- 
wards they rapidly change to a yellow color, when they are ready to be 
gathered. As they become dry the outside pod shrivels and changes 
to a brown color; they are then split open, the seeds taken out, cleaned 
from the pulpy matter adhering to them, and subjected to a process of 
fermentation for severaldays^ which improves their color; theyarethen 
dried in the sun for some time, and afterwards i^acked for shipping. 



BBPORT OP THE SUPERINTETOENT OF GARDENS. 219 



TtJRMBRIC. 

This substanee is ipmdnQed hj tlie Gtirot^^^^ a low-gro^Ying lier- 

baceous plant, a native of the East Iiidie^j but widely spread aud culti- 
vated over the West Indies, Central America, and other warm countries. 
The culture of the plant is similar to that of the arrowroot. A rrck 
soil is necessary to produce the best root-stalks. The old roots only 
yield turmeric; the young tubers famish a kind of arrowroot. The 
plants are increased by division ; they axe set out in rows and cultivated 
like potatoes. It is an easily managed crop so far as culture is con- 
cerned. 

The article turmeric is prepared by reducing the roots to powder, 
which acquires a fine yellow color. It is used for various purposes, such 
as an ingredient in cookery dishesy as chemical tests for the presence of 
alkalies, and to some extent in medicine. 

The SICILIAN su^ 

This small tree is a native of Southern Europe, where it is cultivated 
for the tannin contained in its leaves, which furnish the sumac of com- 
merce. It is largely growTi in Sicily, near Palermo and Alcamo, that 
grown near the former place being considered of superior quality to tliat 
growri on the south or eastern coasts. To grow sumac in perfection 
requires a soil of only medium fertility ; it is found that a very luxuriant 
growth is produced at the expense of the tannin iMnciple; an exposure 
to sun on a southern slope is also favorable to an increase of tannin. 

The planting of sumac is effected in a manner very similar to that 
adopted by farmers in planting potatoes ; furrows are drawn about 3 feet 
apart, in which pieces of the running roots of tlie i>lant are deposited at 
regular spaces about 2 feet apart, and covered by turning a furrow over 
them with the plow. This planting takes place in early spring, and for 
the first year the only care is to keep the ground free from weeds. In 
the fall the young plants are headed down— cutting them back to near 
the surface of the ground 5 this is done for the purpose of increasing 
the number of shoots for the growth of the ensuing year. In some 
plantations this heading back is continued to the second year's growth, 
under the belief that it increases the value of the leaves. 

The harvesting process is very similar to that adopted in making hay 
from grass ; the branches are mown over and carefully cured by drying 
in the sun. After being thoroughly dried the leaves are threshed fvom 
the branches ^ they are then collected and ground to powder by a sys- 
tem of millstones set on edge, running on a smooth, hard surface, on 
which the leaves are placed. Various methods are adopted in grinding, 
the desideratum being to produce a fine powder. After being cloned 
of small portions of branches by sifting it is ready for market. 

A plantation is not expected to remain profitable for a longer period 
than 10 years. The average yield is 2,600 pounds per acre. 

The japan varkish tree {Rhics vernicifera). 

This plant yields, in part at least, the varnish used for lacquer-work 
in Japan, It is a low growing tree, seldom- exceeding 20 feet ia height, 
and is sufiQciently hardy to stand the climates over a large portion of the 
XTnited States. The varnish is collected from incisions made in the tree 
during the heat of summer j at first it is of a milky white color, but turns 
black by exposure to the air. The preparation of the article to be var- 
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nished is an important process of tlie art of lacquering. It has been said 
tbat the modern lacquer is of an inferior quality to that of the ancient, 
and tliat the Japanese have lost the secret of its preparation ; to this it 
has been replied that less care is now given to the work, and that when 
the articles are prepared by repeated coatings of lime, gum, and soft, 
coarse clay, first allowed to harden and then scraped and rubbed ofP, until 
the surface is rendered exceedingly hard and smooth, and afterwards 
receiving as many as fifty coats of the varnish, each coat being allowed 
to dry in a close, dark room^ and severely rubbed down before receiv- 
ing the next coating, that the surface becomes perfect and as durable 
as the older specimens Of this kind of work. 

The lee-chee tree {Nephelium UtcM), 

This tree is cultivated in orchai'ds in Southern China for its fruits, 
which are highly etteemed in that couiitry, and in a dried state are 
exported in considerable quantities. 

The tree grows to a height of from 25 to 30 feet/ It may be cultivated 
in many of our Southern States if found to be profitable. The fruits 
occasionally appear among other articles of import, but it is believed 
that the culture would not be remunerative ; it is also known as the 
lichi, or Litschi. The fruits are produced in small bunches ; the sin- 
gle berries are nearly round, about one inch in diameter, and covered 
with small, wart-like protuberances. When ripe they are of a reddish 
color, and contain a pulp of the consistence of honey, and of a very 
sweet, pleasant flavor. As seen in commerce, in the dried state, they 
present a wrinkled appearance, are dark in color^ and somewhat resem- 
ble prunes. r • ^ : 

An ollied BpeoieSy 2<f€^helium known in China as the 

longan tree* It is also subjected to cultivation in that country. The 
fruits ao-e much like those of the lee-chee, only they are smooth, and 
have a very teader skin which incloses a thin layer of semi-transparent 
pulp which has a pleasant, subacid flavor, and to which the Chinese 
ascribe medicinal qualities. 

The sAao pAXMs (/S^^w^w 

These palms are natives of the islands of the Indian Archipelago, and 
yield the palmaceous starch called sago. The first mentioned is known 
as the prickly sago palmj it forms a tree 30 to 40 feet in height, the leaf- 
stalks being armed with sharp spines from half an inch to an inch in 
length. The second mentioned species is spineless, and is called the 
spineless sago palm; this grows somewhat taller than the other and 
furnishes the largest portion of the sago of commerce. These plants 
thrive well only in marshy or even muddy soils, where there is constant 
water about their roots; they receive nothing of what might 1be termed 
cultivation, and a plantation, when once established, may be maintained 
for an indefinite period, as they throw out lateral shoots, which grow up 
and take the place of the older trunks, which are removed for the sake 
dfthestarch. 

The time for collecting the sago is immediately after the flower-spike 
makesits appearance on the plantj vv^hich generally occurs when the tree is 
12 or 14 years old. In order to procure it the tree is felled and the trunk 
cut into pieces about 6 feet in length, which are split open and the pith 
taken out ; this pith is pounded to a coarse powder and thrown into 
water, which is afterwards drained off from the pulpy mass, and the 
starch is removed with the water. On being aUowed to stand undis- 
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turbed for a short time the farina subsides and the water is remoyed 
from itj and the article is purified by successive washings with pure 
water. This is the sago meal, froKi which is manulactured the pearl 
sago of commerce. . 

An ordinary sized tree, of 14 yearsV growth, yields from 600 to 800 
pounds of , this nutritious matt^er. 



The aloes of commerce are furnished by several species of the aloes 
family, but mainly by Aloe vulgaris^ Aloe spicataj and Aloe socotrina. 

The aloes are nsually short-stemmed plants, having thick, fleshy leaves ; 
they are easily propagated by side-shoots, or suckers from the roots, and 
can be cultivated in fields like cabbages. 

The most esteemed aloes of commerce is that furnished by Aloe soco- 
triha^ a native of the island of Socotra, on the south coast of Arabia, 
in the Indian Ocean. This ajipears in commerce in pieces having a 
yellowish or reddish-brown color; occasionally it appears of a lighter 
color, but becomes darker by exposure to the air. The color of its 
powder is a goldeii-yellow, and it has a peculiar but not unpleasant 
odor, and a bitter^ disagreeable taste, with an aromatic flavor. Socotrijie 
aloes is held in high esteem. 

Hepatic aloes is considered to be an inferior selection from the soco- 
trine. 

Barbadoes aloes is produced in the West Indies from Aloe vulgaris, a 
widely diffused species, extending to Arabia and the African coast, 
The color of this article is generally dark brown or black, but sometimes 
it is of a reddish-brown or liver color, or some intermediate shade. It 
has a dull fracture, and the powder is of a dull, olive-yellow color. It 
is made by expressing the juice from the leaves, or chopping them and 
then evaporating their decoction until it has attained such a consistence 
that it will harden in cooling, when it is poured into vessels and allowed 
to concrete. Barbadoes aloes is in great demand in veterinary practice. 

Cape aloes is the product of Aloe spicata^ and is from the Cape of Good 
Hope. It is sometimes called shining aloes. When freshly broken it 
has a very dark-olive or greenish color, ax)proaching to black. Its odor 
is strong and disagreeable, When hard it is very brittle aijd easily 
powdered, but in very hot weather it becomes soft and tenacious. The 
quality of the drug depends much upon the method of preparing it. 
The finest kind is that obtained by exudation and subsequent inspissa- 
tion in the sun. The plan of bruising and expressing the leaves and 
boiling down the juice yields an inferior article, as a large portion of the 
liquor is derived Irom the mucLlaginous juice of the parenchyma. The 
worst plan is said to be that of boiling the leaves in water and evapor- 
ating the decoction. 

The bitter, resinous juice from which the drug is prepared is stored 
nir in vessels lying beneath the skin of the leaves. The juice is collected 
b5' cutting off the leaves close to the stem and placing them at once into 
tubs in an upright position, so that; the sap may flow freely from the 
cut surface. The crude juice is then exposed to the sun, Vhere it is 
gradually evaporated to a proper consistence, and is then poiu-ed into 
vessels, where it hardens into a black, compact mass. Much of the value 
of the article depends upon the care bestowed upon its preparation for 
market. 

Horse aloes is a very coarse article made feom refuse leaves, and is 
used ia veterinary medicine. 
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Tim GhOTE Tn%B {Gm^phyUm^u^^^ 

Thi& is an everg reeuj and attains^^^^t^ feet. It 

is a native of the Molucca Islands, but has been introduced and culti- 
vated very generally thronghout the Bast an^ 

In forming a plantation the trees are planted in rows about 16 feet 
apart, and tha soil is kept clean and mellow by cultiv^ation. The cloves 
of commerce are the unopened flower^buds 5 these are collected before 
they expand by beating them down with reeds, and are received on 
Hheets spread for the purpose. Th(ay are prepared for market b^^ 
them brown over a slow, wood fire, and finally dr5dng tllem fully in the 
suu. The quality of the clove is greatly influenced by climate, and 
although they are largely produced in many parts of the world those 
from the Moluccas are held in the highest esteem. 

The best cloves are dark in color, liBavy , and strongly fragrant, the ball 
on top being unbrokeu j and yielding oil when pressed by the finger-nail. 
They contain from 17 to 20 per cent, of essential oil, which is extremely 
pungent, and is specifically heavier than water. When they are newly 
gathered a certain quantity of oil may be obtained by pressure^ the 
cloves are impaired in value by this operatron, but they are mix:ed with 
sound samples, where, hpw:ever, they can be detected by their pale 
color, shriveled appearance, and lack of flavor* 

The CHINESE TABLOW TREE [ExGcecaria seMfera), 

This tree has been introduced into many semi-tropical climates and 
has become common in some of the Southemr States. The fruit yields a 
kind of tallow, which is separated from it by steaming; this i^ eflected 
by placing the fruit in wooden cylinders having numerous holes in the 
bottom. These are fitted over caldrons of boiling water, which softens 
the tallow; the mass is then bruised in a mortar; afterwards it is placed 
in straw mats and the oil squeezed out under heavy pressure, when it 
soon hardens into a whit^ bpttle, opaque ma^^^^ This tallow melts at 
lOi^ P., and is composed mainly of tripalmatine, a substance which i 
sa|W)iiifled by alcoholic potash and produces palmitic acid. It is used 
for candle making in Ghina; the candles are coated with insect wax to 
prevent them from becoming soft in hot weather ; they are generally 
colored red or green, and compare favorably with those made from 
sjpennaceti. • 

An oil is also extracted from the kernels which burns well in lamps ; 
a good black dye is obtained from the leaves; the wood of the tree is 
very hard and is used by the Chinese for printing-blocks. 

The trt^e is of free growth and will grow in any ordinary arable soil. 
It is easily raised from seeds and sqoh reaches to a fruiting condition, 
so that a plantation of them may be Secured in a few years. 

The CHOGHOj OR CHAYdTE^ROOT. 

These names are given to the root of a elimbiug plant, indigenous to 
Mexico, South America, and the West I it is cultivated for 

the sake of its edible roots and fruits. The botanical name of the plant 
is SecMum ulule. The root is fleshy and large, some specimens weighing 
20 pounds; these resemble, both in appea:rance and eatable qualities, 
the common yam. It is much used in the West Indies under the name 
ofchocho. It was cultivated by the ancient Aztecs under the name of 
chayotti. and is now known in Mexico as the chayote root. Samples 
of starch prepared from the tubex were displayed in^the Mexican exhibit 
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at Philadelpbia in 1876, accompanied witli the following analysis of the 
root: Water, 71; starch, 20; resinons matter, soluble in water, 0.20 ; 
sugar, 0.S2; vegetable albumen, 0.4:3; cellulose, 5.60; extractive matter, 
tartrate of potash, chloride of sodium, sulphate of lime, and silica, 2.25; 
ioss,U20. 

Seeds of iMe SecMum sown in spring furnish plants which mature fruit 
the same season* After the growth of the second year a portion of the 
tuber can be removed without destroying the plant, an ojieration which 
can be repeated for several years, at least In climates where thero are 
no frosts. A plant that produces eatable fruits, with a valuable farina- 
eeoiis root, seems to be worthy of attention. 

The CORK TREE {Quercus suber). 

This a native of Southern Europe and Northern Africa. It grows to 
a height of 40 or 50 feet. It is the great source of the cork of comtnerce ; 
this substance is the outer bark of the tree, which is of great thickness 
and elasticity, owing to an extraordinary development of the cellular tis- 
sue. The corky bark ultimately cracks and separates from the inner 
bark, which remains attached to the tree. Both the outer and inner barks 
abound in tannin, and the former contains a peculiar principle called 
suherine and an acid called siiberiG acid. The cork tree flourishes well 
south of Virginia ; it will stand ordinary winters north of this State, but 
severe winters injure it considerably, especially when the plants are 
young. A plant in the grounds of the department was killed during the 
severe winter of 1880-'81, when the thermometer indicated 18 degrees 
below zero* It is readily raised from the seeds, which, however, have to 
receive special care in packing, so that they may retain vitality during 
the time necessary for transportation from Europe. The trees are usually 
allowed to grow for sixteen years before the first removal of the bark 
takes place. The first crop of bark is considered of but little value, ex- 
cept for tanning purposes, being full of cracks and cells. After a period 
of eight or ten years the bark is again reifiovsd, but this is also consid- 
ered of an inferior quality, and is employed for floats for nets and similar 
purposes. At the end of ten years or more a third cutting takes place, 
when the cork is of esteemed thickness and quality. The bark is re- 
moved by making longitudinal and transverse incisions so as to allow it 
to l^e taken off in flakes. When first removed from the tree the bark is 
curved; the pieces are flattened by placing them in water and laying 
heavy weights on them ; they are afterwards held over a blazing fire till 
the surface becomes scorched or blackened, which has the effect of clos- 
ing the pores and giving a closer texture to the cork. 

The best cork is not less than one and a half inches in thickness ; it is 
supplej elastic, neither woody nor porous, and of a reddish color. Yellow 
cork is considered of inferior quality, and white cork, which has not been 
charfed on the surface, as the worst. Although the charred surface is 
considered evidence of good quality, yet it is said that th#charring pro- 
cess has a detrimental effect, as it secretes an empyreumatic oil, which 
is giv^n off, and is frequently taken up by the liq md which the cork con- 
fines when in use. The firing is sometimes partially superseded by the 
process of boiling the cork and afterwards scraping its surface, which is 
said to be more effectual in closing the pores. 

Tb.^ GAi^TKOU T^w^ (Camphora offi^ 

This tree is a native of China and Japan, where it is found in great 
abundance, especially in the island of Formosa. The cami^hor plant 
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flourislies in perfectioii in some of the Soutliem States, esp^ee1 ally along 
tlie Gulf coast J and as many inquiries kave been made in regard to the 
culture of the tree, the mode of colleeting the camphor, &c., the follow- 
ing' remarks are offered on these subjects : 

With regard to culture, the plant grows rapidly from seeds which can 
be procured from the southern localities^ where it seeds freely. The de- 
partment has frequently reeeived seeds from this sourccj which, when 
sown in a garden border, as the common garden pea is sown, rapidly 
vegetate and form plants from 18 inches to 2 feet in height the first sea- 
som Camphor is obtained by chopping the wood and roots into small 
pieces and boiling them with water in aii iron vessel till the camphor be- 
gins to adhere to the stirring utensil 5 the liquor is then strained, and 
the ca mphdr concretes on standing. It is afterwards mixed with a finely- 
powdered earth, and sublimed from one metallic vessel into another. 
In Japan the chips are boiled in a vessel to which an earthen head con- 
taining straw has been fitted, and the camphor sublimes and condenses 
on the straw. Crude camphor very mnch resembles moist sugar before 
it is cleaned. It is refined by sublimation, an operation which requires 
care and experience. 

Camphor is also yielded by Dryobalmiops aromatim^ a tree a native of 
the island of Sumatra. This tree furnishes an oil called camphor oil, 
which is obtained from incisions made in the tree. A solid camphor is 
found in cracks of the woo(i, which is usually obtained by cutting down 
the tree^ cutting it into blocks, which are spKt and the camphor ex- 
tracted. This camphor is rarely found in commerce. The tree i« too 
tender for the climate of the TTiuted Sta^^ 

The CINNAMON TREE {Ginnamomum zeylanwum). 

This tree is a native of Ceylon, where it reaches to the height of 30 
feet. It is cultivated in Java, Cochin China, and many of the East India 
Islands ; it is also grown in saveral of the West India Islands, in Brazil, 
and other South American countries. 

The best cinnamon is produced on light, sandy soils; strong shoots 
from rich soils produce a coarse, inferior article, deficient in aroma. The 
plant requires a tropical climate, and flourishes best in low, sheltered 
localities^ where the atmosphere is moist and rains frequent during the 
period ot most active growth. "V^Tien cultivated for the bark the plant 
is not allowed to grow up to a tree; young plantations, after making four 
or five years^ growth, are cut down to the surface of the ground ; several 
shoots then spring up which are in turn fit for peeling in four to six years; 
a cinnamon plantation thus closely resembles a field of willows when 
cultivatedfor twigs used in the manufacture of baskets. 

In the Eawst Indies cinnamon-culture is conducted in a very system- 
atic manner. Hurseries are provided for the preparation of young 
plants, which are usually raised ftom seeds which are collected from 
trees allowed to grow up for the particular purpose of furnishing them. 
The inner bark of the tree constitutes the cinnamon of commerce, the 
best being procured from young branches. The quality of the article 
depends upon the age and thickness of the bark, and several grades 
can be selected irom a shoot six feet in length. In Ceylon the bark is 
peeled during the month of May, at which time it separates readily from 
the wood. The branches or twigs are cut and their outer bark stripped 
off ; a longitudinal incision is then made with the point of a knife, and 
the inner bark or liber is gradually loosened* until it is entirely re- 
moved; this, as it dries, curls up and forms quiUs.'^ Before these be- 
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eome dry and brittle the smaller are inserted into the larger; space in 
packing is thus saved, and complete sticks or ^i^es are formed, which 
are afterwards tied in bundles, and dried on open platforms under cover. 

The cassia bark, or ^' ea^ssia lignm ^^ of commerce, is mainly t^ixnished 
by Ginnamomum cassia; it is supposed' that other species of the genus 
afford aromatic barks equally valuable and not distinguishable in mar- 
ket. But aU the trees yielding this bark are natives of the warmer parts 
of Asia from India eastward, where the temperature may be considered 
as being strictly tropical. Cassia ^'buds" are the dried flower buds of 
the cassia tree f they bear soine resemblance to cloves, and are used to 
flavor confectionery and for culinB»ry purposes, 

This a native of the East Indies, but has been introduced and culti- 
vated in the West Indies and in oth er warm countries } it forms a medium- 
sized tree and is grown in orchards ; a nutmeg plantation and a peach 
orchard closely resemble each other. 

Nutmeg-culture was at one time confined to the Banda Islands, and 
strong efforts were made to monopolize the production, a scheme which 
failed, it is stated, on account of birds carrying the seeds and dropping 
them beyond the assigned limits, and thus spreading the trees over the 
w&ole of the islands of the Malayan Archipelago, from the Moluccas to 
i^Tew Guinea. 

The tree is culti vated to a limited extent in Jamaica, where it succeeds 
best in a deep, rich, friable soil, which is drained. Undulating ground 
is preferred in order to assist the running off of all superfluous water, as 
there is no one thing more injurious to the plant than water lodging 
around its roots, although in order to thrive well it reqTiires an atmos- 
phere of the most humid kiad. Young plants are readily raised from 
fresh seeds* The fruit requires nine months of tropical weather to ma- 
ture. 

ALLSPICE, OR PraiSNTO. 

The allspice tree, iCtt^ettm mmenta^ is a native of the West Indies, 
where it is cultivated for its fruits, which are known in commerce as 
allspice, it is a very beautifiil tree, and avenues planted with it in 
Jamaica are said to be greatly admired. As a shade tree, or as an 
omamental tree on lawns and pleasure grounds, it is well worthy the 
attention of planters in the warmer parts of Florida. The berries have 
a peculiarly grateful odor and flavor, resembling a combination of 
cloves, nutmeg, and cinnamon ; hence the name allspice. The berries 
are gathered while green and are laid in the sun to dry j when perfectly 
dry they are ready for storing. The leaves when bruised emit a fme 
aromatic odor, as powerful ^s that of the fruit, and yield on distillation 
a deHcate odoriferous oil, which is said to be used in medical dispens- 
aries as oil of cloves. Pimento berries bruised and distilled with wafer 
yield the pimento oil of commerce. 

THE BATBEUBT TBEE. 

Eugenia acrisy the wild clove, or bayberry tree of the West Indies, is 
a tree closely resembling tiie pimento tree. In Jamaica it is also called 
the black cinnamon tree. The refreshing perfume known as bay-rum is 
prepared by distilling the leaves of this tree with rum. It is stated the 
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leares of tlie allspice tree are also used in tMs preparation. As this tree 
is of rapid gTOwth, and lias beantifiil evergreen foliagey wliicli can be 
tlius utilized by distillation, its introduction ag an ornamental and useful 
piant is wortiiy of attotion in 01^ 

ARROW-EOOT. 

The arrow-root, Maranta cmindmacea^i^ a native of tropical America j 
it is largely cultivated in the East aiid West Indies for the starch con- 
tained in its roots. • 

The island of Bermuda ha^ the reputation of producing superior 
arrow-root/ The mode of culture adopted is^ very similar to that prac- 
ticed in the culture of the common potato. The ground is well manured 
■ and plowed deep. It is then harrowed and laid out in drills about 6 
inches in depth and 3 feet apart. In these drills the roots are set about 
8 inches aimrt, covered with the plow, and the surface smoothed by 
harrowing. The plants require a whole year to mature, and economical 
planters set the drills somewhat wider apart and introduce an inter- 
mediate row of the potato, the crop of which is ready for removal be- 
fore it can injure the arro «^-root crox>. Sometimes Indian corn is planted 
in these alternate rows, which is cut for forage while greenj if allowed 
to mature the main crop woiild be impaired b^ 

Th,e mode of preparing the fecula from the roots greatly influences : 
its valuej and the superiority of the Bermuda article is attributed to the 
extreme care and cleanliness exercised in the processes of manufacture. 

The rootSj after being collected/ are w^ashed and their outer skin com- 
pletely removed. This process has to be performecl with great nicety, 
for the cuticle contains a resinous matter which imparts color and a 
disagreeable flavor to the starch which no subsequent treatment can 
remove. After this process the roots are again carefully washed and 
then crushed between powerful rollers, which reduces the wbole mass 
into a pulp 5 this is thrown into large i3erforated cylinders where it is 
agitated by revolving wooden paddies, while a stream of pure water 
carries off the fecula from the fibers and parenchyma of the pulp and 
discharges it, in the form of milk, through the perforated bottom of the 
cyrinder, from whence it is conveyed in xiipes and passed through fine 
muslin strainers into large reservoirsy where it is allowed to settle and 
the supernated water draw oC ^ 

After being repeatedly washed it is allowed to settle for some time, 
when the surface is skimmed with palette knives of German silver, in 
order to remove any slightly discolored particles which may appear on 
the top, and retaining only the lower, purer, and denser portion for dry> 
ing ibr market. 

The rollers and cylinders are made of brass and copper, so as to pre- 
serve the purity of the material. * . 

The drying is conducted with equal care and cleanliness. The sub- 
stance is spread in flat copper pans and immediately covei^ed with 
white gauze to exclude dust and insects. These pans are placed on 
rollers and run under glass-covered sheds when there is anj^ danger 
from rains or dews. When thoroughly dry it is packed with Germ an- 
silver shovels into new barrels^ these are first lined with paper, which 
is gummed with arrow-root paste. 

The barrels are exported on the decks of vessels under cover; if 
plu^oed in the hold the arrow-root might be tainted by the effiuvia of 
other freight. Such are the proeessevS employed and the care bestowed 
in the preparation of arrow-root in Bermuda, 
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THE CASSAVA PLANT. 



The bitter cassava {Manihot utilissima) is a crooked-growing, shrubby 
plant which attains to a height of 6 to 8 feet. It is a native of tropical 
America, but long introduc^ into various tropical regions, where it is 
more or less cultivated for the starch contained in its fleshy roots. The 
roots contain a bitter, poisonous principle, which is readily separated 
by rasping the roots to a pulp and expelling the poisonous juice by 
heavy pressure^ the pulp, being placed in coarse bags for the purpose of 



effect of dissipating any of the poison which may remain after pressure. 
So volatile is this poison that when the fresh root is cut into slices and 
exposed for several hours to the direct rays of the sun cattle then eat 
it with perfect safety. The Indians also partake of the root after roast- 
ing it in hot ashes, and without any previous preparation. 

The process of drying cm hot plates lessens the nutritive value of the 
product, as many of the starch cells are thus broken and dextrine is 
produced, but this process is essential in order to get rid of the poisonous 
acid. 

The fecula, or starch, is prepared by torrefying and granulating on 
hot plates ; the grains bi;irst and agglomerate in irregular gum-like 
masses, and in this condition is known as tapioca. 

Brazilian arrow-root is the fecula that deposits from the expressed 
juice when it is allowed to settle, and is also known as cassava flour or 
mandiocca meal. An intoxicating beverage called piwarrie is made 
by chewing Cassava cakes, or dried pulp, and placing the masticated 
material into a vessel to ferment, after which it is boiled for use. 

The juice of the root, concentrated by boiling, which also expels all 
injurious properties, under the name of cassareep, forms the basis of 
the West India dish called pepper-pot. It is highly antiseptic, and 
meat which has been boiled in it will be preserved for a much longer 
period than can be done by any other culinary process. In South 
America a sauce called arube is prepared by boiUng down the fresh 
juice before the starch is precipitated ; this is concentrated to a yel- 
lowish paUte and seasoned with pepper j it is kept in stone jars and 
is used as a relish to flsh. Tucupi sauce is made from the juiee after the 
starch has been separated, boiled, and seasoned with peppers and small 
spices. . It is used in a liquid form and tastes like essence of anchovies. 

The sweet cassava {Manihot aipi) is supposed by some to be merely 
a variety of the preceding. Its roots are sweet and wholesome, and are 
eaten when cooked as any other edible vegetable. With the exception 
of the poisonous quality, the products of tiie sweet and the bitter cas- 
sava are precisely alike. The bitter plant is most cultivated because it 
is most productive. 

The plants are propagated from cuttings made of the stem, prepared 
and planted in a manner similar to that employed in the culture of the 
sugar-cane. A warm, dry soil is essential. In wet soils the roofcs decay 
or are worthless. The most careful cultivators repress the flowering 
buds, so as to increase the size and vigor of the leaves^ upon which de- 
pends the greater increase in the size of the roots. 



The Pistacia vera, which yields the pistacio nuts of commerce, is a small 
tree, a native of Western Asia, but has long been cultivated in Southern 
JEiUrope. Its climatic requirements being similar to those of the olive^ 
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it may be expected to flourish in many of the Southern States. The 
fruijb is a thin-shelledL oval, acuminate nut, which is esteemed as being 
of a more agreeable flavor than the filbert or the almond, and is some- 
times made into articles of confectionery. Peculiar horn-shaped galls 
are collected from the leaves, which are used for dyeing silk a green 
color. 

CHIOS TURPENTINE. 

This substance is much sought after for medicinal purposes. It is 
furnished by the terebinth tree, Pistada terehinthuSj a medium-sized 
tree of Southern Europe and !N"orthern Africa. The turpentine, or ream, 
is procured by making incisions in the trunk of the tree, from whence 
it flows quite freely if the operation is performed in early summer. At 
first the exudation is clear, of a honey-like consistence, and very fragrant, 
but quickly becomes thick and tenacious, and ultimately becomes hard 
when it is scraped from the bark. Galls, caused by the punctures of 
insects, are formed on the leaves. These are gathered and employed 
for dyeing and tanning purposes. One of the kinds of Morocco leather 
is said to be tanned by them. 

VANILLA. 

The vanilla of commerce is furnished by two species, Yanilla aro- 
matica and Yanilla planifoUa. These are succulent, climbing plants, 
natives of tropical climates, where they are cultivated for the sake of 
their pods. The best vanilla is said to bQ that produced in Mexico from 
Yanilla planifoUa. Both species are in cultivation in the East and West 
Indies, also in various parts of South America. 

The stems of these plants climb to the height of 20 feet and upwards, 
twining round the trunks of trees and throwing out a profusion of atrial 
roots, some of which eventually reach the ground, while others continue 
to float in the air or attach themselves to the tree. The leaves are thick 
aDd fleshy, as also are the greenish-white flowers. The pods, which are 
the most important part of the plant, are narrow and flattened, from 5 
to 10 inches long, and of a dark-brown color; they are pulpy witnin and 
contain a great number of very smaU, dark seeds. 

The cultivation extended to the plants is very simple. A space is 
cleared around the foot of a tree, in which cuttiags of the plant are set 
at the approach of the rainy season, and they soon begin to grow and 
spread themselves up the trunk. Weeds are carefully repressed on the 
cleared space in which the cuttings are set, and in about three years 
from the time of setting the cuttings the plants yield fruit. The fruits 
are gathered during December, at which time they become of a yel- 
lowish-green color. The details of preparation for market are varied. 
One mode is that of spreading the pods in the sun on woolen blankets, 
which are laid on straw mats. After about two months' daily exposure 
they are tied up in bundles of 50 and packed in tin boxes for sale. 

Another method consists of stringing together a number of pods by 
the lower end, as near as possible to the foot-stalk ; the whole are plunged 
for an instant in boiling water and then hung up in the open air, where 
they are exposed to the sun. After being thus exposed for a few hours 
they are lightly smeared with oil and laid in woolen cloths for a time, 
after which they are dried, and if not smooth they receive a second 
rubbing with oil to keep them soft and prevent them from becoming 
wrinkled. When vanilla pods are in good condition they becomi^ cov- 
ered with an eflfllorescence of needle-like crystals of vanUlic acid; the 
interior of the pod is then soft, unctuous, and balsamic. 
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ORRIS-ROOT. 

The Iris flore7itina helongs to a genus of popular flowering plants, 
wiiiaji have long been cultivated in gardms for their beautiful, many- 
colorod, curiously-constructed flowers. The above-named species is a 
native of Italy, and is cultivated there and in Tuscany for its fleshy 
rhizomes, called orris-root. 

In its fresh state the root is extremely acrid, and, when chewed, ex- 
cites a pungent heat in the mouth which lasts for some time. It loses 
this when dry, and exha;les a delightful violet fragrance, which makes 
it useful in soenting toilet and sachet powders. 

When cultivated for commercial jitirposes, the roots are lifted in 
spring before the plants begin their annual growth ; the top is cut off 
with a small portion of root, and then set out to form a new plantaiaon. 

The plants require a growth of three years before the roots attain suf- 
ficient size for harvesting, so that the farms on which the plants are 
grown contain plants in three stages of growth. When taken out of the 
ground the roots are spread out to dry ; afterwards they are trimmed 
into shape for market. Dark-colored pieces are often bleached by the 
fumes of burning sulphur, which is very detrimental to them for per- 
fumery purposes, although for bead manufacture they are improved by 
being whitened. The manufacture of orris-beads is quite an extensive 
industry ; individual turners wiU^^ two ton's of the 

beads annually. For this purpose the root, having been slowly arsd 
perfectly dried, is cut with circular saws into cubes, which are then con- 
verted into beads. These have no beauty, b'lit their fragrance is lasting 
and always fresh. 

The chips and shavings from the turnery and pieces of broken root 
are .used to produce the tinctare or essence of orris. This is made by 
placing 8 pounds of the roots into one gaUon of rectified alcohol, and the 
mixture allowed to stand for about a month; when drawn ofl:* the tinct- 
ure is bright and ready for use. This extract enters largely into many 
of the celebrated perfumes and ^^Ibouquets," for although it possesses 
burt little aroma itself it has the power of strengthening the odor of other 
fragrant bodies. 

In the preparation of orris-powder the root is first perfectly dried, 
then ciTished under millstones, and finally reduced to powder in a drug 
mill. The orris-powder thus produced is mixed with dry wheat starch 
in the proportion of 2 pounds of orris to 12 pounds of starch-powder; 
after being sifted and blended they are allowed to remain together for 
a time, when the starch becomes fragrant, and the product is the violet 
powder '' of commerce, which is largely used in the composition of tooth 
powders. Sachets of orris-flour giv^ a delightful odor to clothes and 
linens in wardrobes or drawers. 

PEPPER. 

The black pepper of commerce is the seed of Fiper nigrum^ a half- 
scandent, or climbing plant, a native of India; it is cultivated in vari- 
ous warm countries. The plant is propagated from cuttings taken from 
its climbing, shrubby stem. Eich lowlands, but not wet, are selected for 
a plantation. Young plants are set about 10 feet apart, and their climb- 
ing habit rendering it necessary to provide them with some support, a 
prop is set along with each plant; these props are generally made of 
rough-barked or thorny plants/and on account of being set when green, 
just as they are taken from the tree, they sometimes grow, which has 
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given rise to the statement " that the pepper is planted near to the root 
of a tree upon which it climbs." 

The teps of the plants are asually turned down after reaching a height 
of 6 or 8 feetj or t^* the top of the prop, so that a well-managed pepper 
plantation greatly resembles a vineyard when the vines are trained to 
poles or Btakes. Much attention is given to careful culture, and an acre 
will yield on an average 1,000 pounds of i)epper-corns. The berries, or 
frui ts, xire borne upon a spaidix, that is, they are arrajiged in dense clus- 
ters round a central stalk. They are of a red color when ripe, but are 
gathered before being fully matured, and just as they begin to change 
from the green to tlie red-colored state. When gathered they are spread 
in the sun to dry, and when they shrivel and turn black are ready to be 
packed for market. 

White pepper is the same fruit allowed to ripen ; it is then gathered 
and soaked in water until the outer skin is softj which is then removed 
by rubbing. The seed itself is of a whitish-gray oolor^ aad when dried 
forms white pepper. 

EespectfuUy submitted, 

WILLIAM SAUNDEES, 

MorUcnltwistyP(mplogisty Lands.c<^ 

Hon, GkEO. B. LoBiKO, 

Commimoner of Agnc 
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SiK : I beg lierewith to submit the following report of the work of 
tJiia division for the past year 

GRASSES POR TEXAS. 

As the result of our many inquiries with reference to the native 
grasses of Texas, much information lias been elicited respecting several 
species which give promise of fully meeting all the wants of that sec- 
tion of country. The principal need is of a permanent pasture grassj 
one which will yield well, bear the tramping of stock, and endure the 
drought of summer. Such a pasture grass would supply good grazing . 
for nine or ten months of the year. During the two or three driest months 
the supply will generally need to be supplemented by annual grasses 
provided for that purpose. In many parts of Texas farmers do not feel 
any need of a supply of hay, as the winters are so open as to allow 
stock to graze in the open fields, provided suitable pasturage is fur- 
nished. However, in parts of the country where there is any liability 
to severe or protracted winter storms, it will ba prudent to provide a 
supply of hay. 

The grasses that thus far seem to offer the most promising results for 
permanent pastures are : Johnson grass (Sorghum ]ialapense),He^cvie 
gv'3iss {Br 07mis tmioloides) ^ TexsiS blue gm^s {Poa aracJmifera)^ and the 
Pasj^alum ovatum de^Gvihed 'a>nd figured in last yearns report. 

The Poa araeJmifera^ locally called Texas blue grass, has been known 
for many years as one of the native grasses of Texas, and during the 
past six years has been made the subject of some extended experiments, 
chiefly by Mr. Geo. H. Hogan, of Ennis, Ellis County. The species was 
first described by Dr. John Torrey in the report of Captain Marcy's ex- 
exploration of the Eed Eiver of Louisiana, as having been found on the 
headwaters of the Trinity, and named Po^t arachnifera from the pro- 
fuse webby half s produced about the flowers, although it is found that 
this is a variable character, probably depending somewhat on the 
amount of shiide or exposure to which the grass is subject. 

Several years ago Mr. Hogan sent specimens of the grass to this de- 
partment, which were examined and determined by the botanist, and as 
it was shown to be a relative of the Kentucky blue grass, Mr. Hogan 
adopted for his species the name of Texas blue grass. We give below 
some extracts from his letters relating to the subject : 

I call it Texas blue grass, and if it were possible to patent it I wonld not giY© it for 
all the mineral wealth of Texas. I find it is spreading rapidly over tlie country, and 
I claim for it all and more in Texas than is awarded to the Poapratensis in Kentucky. 
It seems to be indigenous to all the prairie country between the Trinity Eiver and the 
Brazos in our State. It blooms here about the last of March, and ripens its Seeds by 
the 15th of April. Stock of all kinds, and even poultry, seem to prefer it to whe^tj 
rye or anytking else grown in the winter. It seems to have all the characteristics 
of tiie Ppapratensis, only it is much larger and therefore affords more grazing. I have 
known it to grow IG inches in ten days during the winter. The coldest winters do 
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not eyen nip it, and althougb it seems to die down during snmmor it springs up as 
soon as the iiist rains fall in September and grows all winter. I have known it in 
cultivation some five years and have never been able to find a fault in it. It will be 
ready for pasture in three or four weeks after the first rains in the latter part of Au- 
f^ust or first of September, I have never cut it for hay. Why shonld a man want 
hay when he can have gre^n grass to feed on f With a pasture well set in this ^rass 
you cannot run after yoxir cows fast enongh to get them to eat hay in our coldest 
weather. Very fet^ of our ^ any attention to grass, but most of 

them are raising cotton to theexolnsion of corn, wheat, oats, &o., and I am convinced 
it will take some very severe lessons in experience to teach them that grass is the 
main stake in agriculture, either as hay or pasture. 

Mr. S. G. Tallyy of Ellis Oounty, Texas, has sent specimens of this 
grass for identification. He says it is abundant there, bears heavy 
pasturing, and makes a beautiful yard or lawn grass. He went to Ennis 
to see the grass grown by Mr. Hogan as Texas blue grass, and was sat- 
isfied that his grass was the same. He will be glad to aid in bringing 
this g^ass to notice. He writes farther as follows : 

I have shown it to several Kentnckians from the blue grass region of Kentucky and 
they have become deeply interested in it, and som^ are of the opinion that it is very 
. nearly equal to the Kentucky blue grass, which also grows weU here when once set; 
the difficulty is in getting a stand owing to the looseness of the surface soil, unless 
the season is favorable. "Xhe Texas bine grass, if we accept Mr. Hogan^'s nadie, comes 
spontaneously apparently where all other vegetation is killed by tramping. I find it 
by the roadside, by fences and hedges, and growing luxuriantly nuder Osage orange 
trees 15 feet hif^h. Shade does not appear to hurt it any more than orchard grass, 

Mr. C. B. Eichardson, of Henderson, Texas, says of the same grass, 
the seed of which he obtained fix)m Mr; Ho^ 

I piiinted the seed in the spring in three short rows on quite a poor, sandy spot in my 
garden. They camo up well and grew finely until the dry weather sot in abont the 
middle of June. It then appeared to diy up and T^decided it to be a failure on liigh, 
sandy lands. But when the rains came on in September it stai-ted np alresh andia 
no^ (_Ma^ch-27) ^6 inches high, after having been eaten to the ground in December and 
again in January. I planted the rows 2 feet apart, a^d while it was yonng kept down 
the crab grass. Now it has entirely eodded^t he space between the tows by mean^ of its 
runners. It stood the very hot and dry summer when only four months from the seed. 
I am much pleased with it, and intend to save seed and plant a meadow in the fall. 

Paspahim omtum wsLB described and figured in the report for 1880. 
Since then we have received specimens from a gen tlem Louisiana, 
without particular remarks as to its value, and more recently from our 
statistical correspondent at Gunters ville, Marshall County, Alabama, Mr, 
A. J. Baker, who says it is one of their best x>erennial grasses, with- 
standing the severest drought, and is relished by all stock. 

JomiBOK Gkabs {8orgJm7n halape7i is growing in popularity as 
farmers become more familiar with its value as a hay grass. It yields 
a larger quantity of hay to the acre than Bermuda grass^ but is coarser 
^d inferior in quality. One correspondent says : 

It produces enormously as a hay crop, but has the disadvantage of being eradicated 
with difficulty and is liable to spread to the cultivated gronnds. It also requires a 
good soil. These objections tend very much to diminish its culture on a large scale^ 
particularly on smaU and medium sized farros. 

BERMUDA 

Mr. S. e. TaUy, of Ellis Oounty, Texas, s^^^^ 

Bdrmnda is now the most popular grass here, and it is being planted by plowing up 
the Bermuda sod, cutting it up, and then scattering it on the land selected for^'past- 
ure, and plowing it in ehiUow when the land id as wet Is it will do to plow. 

Of Alfalfa^ ov JAicerriy he H^j8 : 

Alfalfa also does weD. The diflaculty ia in the first year. The weeds grow so rap- 
idly in the spring that they smother the young plants unless sown very thick on 
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clean land, or land nearly free from seeds of weeds. Our farmers are beginning to see 
the folly of their former neglect of the grasses and now would willingly pay more to 
have part of their land reset in grass than it cost them to have the sod broken and the 
^Tjrass destroyed, many of them having broken every acre to put in corn and cotton, 
^*nd now cannot buy unbrot:en land near them, and have to feed their work stock as 
regularly in summer as in winter. 

WILD OATS. Avena fatua. 

In the description given of this grass in connection with the figure 
in another part of this report, it is stated that the common cultivated 
oat is believed sometimes to degenerate into the wild oat. The follow- 
ing case, described by Mr. J. G. Pickett, of Pickett's Station, Wiscon- 
sin, certainly seems to afford evidence to that effect. The circumstance 
can only be otherwise accounted for by supposing the accidental intro- 
duction of the wild oat through seed obtained from some foreign source. 
It shows also how easily this pest is spread after being once introduced 
into a field. Mr. Pickett writes as follows: 

Inclosed I send you specimens of a plant known in this section as wild oats. The 
history of the plant is as follows : In the year 1856 Mr. Lucius Hawley, of this town, 
threshed with a machine about 15 acres of common white oats from the stack n}>on 
the ground on which the crop grew. The straw was indifferently piled up, and so re- 
mained through the winter. In the following spring the straw was set on fire, but 
being wet was but partially burned, and what remained was scattered over about an 
acre- of ground, and with the balance of the field was plowed under and the field sown 
to spring wheat. At harvest time the threshing ground and the land upon -^^ich 
the partially burnt straw had been drawn was foimd to be completely occupied by a 
crop of oats, and so thick upon the ground as to have completely smothered the wheat. 
Mr. Hawley, supposing the oats were from those of the former crop, did not examine 
the grain closely, but cut the wheat and oats with a reaper, at the same time keeping 
the grains separate as much as possible, and he did not discover, until stacking the 
grain, that the oats were not.the common oat, butsomething different from any he had 
seen before. The oats, ripening early, had shelled upon the reaper and were carried 
more or less over the entire field, and a crop of spring wheat again following, the 
new oats were found scattered over the whole field. This was the first known of this 
pest hercj and up to this time (March, 1882,) it has continued to spread over the coun- 
try by being mixed with seed wheat and oats, and transported from farm to farm by 
thresldng machines until the damage done can hardly be estimated. It will effectually 
run out any crop and take entire possession of tfce soil. Seeding down the' land for 
three or four years will eradicate the grain, and this is the only remedy yet found. 
This oat is a winter grain and will not germinate and grow until it has laid in or upon 
the ground over wiiiter and been frozen. I have known a field of 40 acres sown in 
the spring with clean seed wheat and nothing else, from which was threshed 600 
bushels of these oats and wheat, about equaling the amount of seed sown. The oat, 
while growing, looks precisely like the common oat, but ripens early and shells easily. 
The kernel, wnen ripe-, is nearly black, and has attached to it a spiral barbed tail, by 
which it will attach itself to clothing, grain bags, and to every crevice about a thresh- 
ing Inachine, fanning miU, or reaper, and will even penetrate the skins of animals. 
When cleaned the grain weighs from 12 to 18 pounds per bushel, and is only used by 
finely grinding the grain for stock, or by cutting, before ripening, for hay, of which 
it makes a ^ood quality. My own theory of its origin is that by the action of fire 
and the winter exposure the common oat on the farm of Mr. Hawley changed its 
variety and nature into this wild winter oat, which Ib now the worst pest this part of 
Wisconsin has yet known. 

OIBCXILAB LUTTEB. 

The following circular was sent to the correspondents of the degpart- 
ment Snd to others interested in grass-cartTire in th6 South and West, 
to which a large number of replies were received, a digest of which fol- 
lows: 

Department of Agriculture, DivifiiON of Botant, 

Washington, D. C, November 16, 1881. 
Sir : I am well aware of the immense importance of the grass crop to the agricultural 
interests of the country, and that many districts are subject to heavy losses and dis- 
advantages from the want of grasses suitable to their peculiarities of soil and climAte. 
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With the pnrpose of doing all that is possible for the benefit of the country in this 
direction, it is desirable to obtain very taM information from all observing and pro- 
gressive farmers and stock-raisers concerning tiie different kinds of grasses wh|ch, in. 
their respective districts, are found valuable, and the various conditions of ^il, moiisture^^ 
or elevation which affects their successful culture. The acquisition of such informatio5a 
will, we hope, enable us to arrive at some conclusions that will be of service to the 
country, and to this end we ask your attention to the subjoined questions, hoping that 
you will give as full replies as possible. 

1. What are the natural pasture grasses of your district? 

2. Are any natural pasture grasses cut for the hay crop; and, if so, what? 

3. What cultivated grasses are used for making a hay cro^? 

4. Have any experioients been made, to your knowledge, m the introduction, of new 
grasses; and, if any, what I 

5. Please suggest any grasses tliat might be useful in your section. 

6. What is the character of the soil uj)on which each kind of cultivated grass does 
the best ? 

An early reply is respectfully requested. 

Truly, yours, &c., GEO. B. LORING. 

Commissioner of Agrictutuf^. 

DIGEST OF INFORMATIOlSr RECEIVED. 

Some 350 returns were received to the circulars sent 6ut In many 
instanoes the answers to the inquiries were not so ftili and complete as 
desired. Some, however, in addition to the formnl report, wrot^ OK)re 
fully upon the subject, giving the value of particular grasses for grazing 
and hay, and their comparative merits, together witli some of the causes 
wliiofi h'ave operated to produce failures. 

As a general thing the correspondeuts were not acquainted with the 
botanic or technical names of the grasses, arid gave th6 common orlpeal 
name where there was one. It fte^ioeiitiyimppens that the same grass 
will have different local names even in places not far l?emote from each 
other, and also that the same name will be applied to grasses vetf un- 
like. Many have no common name, and are reierred to as ^ild grass, 
woods grass, swamp grass, &c. 

So, in examining the reports, a perplexing difiiciilty was often en- 
countered in not being able to determine to what species a grass belonged 
from the name given. In some instances this difficiilty was obviated by 
obtaining specimens of the plants r^tferred to; in others they were not 
sent, or failed to reach here. 

The reports were sent in with commendable promptness, and all 
evinced a great interest in the subject, and expressed a strong desire to 
aid the undertaking by all means in their power. 

WASHINGTON TERRITORY AND OREGON. 

From Washington Territory twelve reports were received, and from 
Ore^n thirty-one. They are so much alike that we oonsidfcr them to- 
gether. 

NATIVE PASTURE GRASSES. 

Bunch grass is found in the drier places and on tlie lulls. Wild pea- 
vme and a fe\t wild grasses in the timber; clover u^x^n botboin-lands ; 
wild-rye grass, a species of BIymus, upon lo wlandg, and a variety of 
mixed grasses ui>on the prairies. 

Several species of grass are called bunch grass, the principal of which 
are Poa temtifoUa I^utt., Festnca smhrella^ Ericeoma citHjndata, and some 
of the species of Stipa. 

Bunch grass, which formerly was the principal pasture grass upon 
the uplands, has become about extinct, partly from the land heing taken 
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for eiiltiyatioii and partly from aTOrfeeding. Its place lias been taken 
wild ehem {Bromm seealm^^ 

Bat little native grass is cut for li ay, some little wild r^d top, wild- 
rye grass, salt marsh grass upon tide-waterj and east of the Cascades a 
little bunch grass is cut. 

CULTIVATED GRASSES. 

Timothy is found miiversally distributed throughout this section, and 
has become so well establish^ that some consider it indigejious. It 
has so tenacious a hold upon the sqU that It can scarcely be kifledout. 
As a hay grass timothy has no supcirior ; for a pasture grass it gives 
out too eariy in July. 

Kextin general diffusion come the clovers and orchard grass. Eed 
top also is quite common, Kentucky blue grass, though not so esTten- 
sively intiwlueecl, seems well adapted to some portions of this section. 

The soil and climate of Oregon and Washington Territory are admir- 
ably adapted to the culture of grass, and any kind will do well if allowed 
a fair chance. There is a great diversity of soil ^ and often on the same 
farm all kinds may be found, from the black sandy loam to red clay. 

Prom some come inquiries for a grass that will do well upon lands 
warn out by constant wheat-cropping. Others say that they are sowilig 
clover on their exhausted lands to recuperate them, and no better advice 
can be given the former than to do likewise- By this means the tired 
lands can soon be restored to fertility. 

A better way, and one which the IntetMgieait farmers will soon tearh. to 
folWw, is to avoid depleting the land at all, but by a suitable rotatiQu 
of crops, among which the 61overg and grasses should have a pfominent 
place, ttie lands can be kept in a normal state of fertility, and being 
naturally rich will yield a generous reward to the husbandman^s toil, 

CALIFORNIA. 

From Galifornia thirty-seven reports were received. They give the 
following as the prindpal gTasses : ; • 

. NATIVE PASTURE GRASSES.. 

Wild oats (Ahemi fatua)^ alfilaria {^Jro€7'mm cimtarmm)^ bur-clover 
{MeSimrgor dmticulata)j wild clovers, of which there are several species, 
and bunch gt'ass^ in the order named. In the northern part of the State 
a little wild -rye grass {Mymns}^ wild red top, and wild iDea vine are found. 

Acccounts from the central and southern coanties state that the na- 
tive bunch grass, which formerly furnished a nutritious feed for a large 
part of the Faciic slope, has of late yea^s become about extinct, and in 
some sections the alfllaria, bur-clover, aad other forage plants, wliich 
were found on the uncultivated lands dtiring spring and eUrly summer, 
are slowly but surely dying out, and their places are being taken by a 
worthless grass that nothing will eat, green or dry. 

Mr, C o. Tucker, of Ballena, attributes this gradual disappearaiice 
of the native gra-sses to the Gonstant and too close pasturage at and 
X>rior to the time for maturiug their seeds, and to a too i^ersistent pastur- 
age with sheep at other times, caumng the ground to become thoroughly 
trodden and compacted. This has been followed, during the last few 
years, by uniisualiy hot and dry summers. He knows of no section 
where the need of useful forage plants is more severely felt than here. 
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All the native grasses of California, except the bnnch grass, are an- 
nuals; hence, between the vegetation of the seed and the time when the 
plants get largj^ enough to furnish grazing is a period very trying to 
stock. A perennial that would afford feed during this time, they say, 
would be a very great acquisition, 

^ Mr. Mart. Walker, of Saint Helena, says that there is an intense de- 
sire among farmers to obtain a grass capable of resisting the intense heat 
and drought of summer, and afford grazing for cattle during that period, 
and if possible one that will grow on poor soil. For the want of some 
siich resourcemanydistriets are fast becoming worthless. He says that 
this results trom the system of continuous cropping to which the land 
has been subjected for the last thirlgr years. ' 

NATIVE GRASSES CUT FOR HAY. 

Except wild oats and bur-clover but little native grass is cut for hay. 
In the northern part of the State a little wild-rye gTass, wild red top, 
and in. some localities rushes, are cut. 

CULTIVATED GRASSES. 

The various grains, as wheat, rycj and barley, cut^hen in the milk, 
are principally relied upon for hay in mmf parts of California. They 
.come as volunteers, or very often after the grain is taken off a half- 
cast of seed is sown on the stubble at the ^st rain in the fall and 
haiTOwed in. Wild oats are cut extensively, and alfalfa (JfecZtca^o sativa)^ 
often called lucem, is cultivated largely for hay, especially in the south- 
ern part of the State, where by irrigation large crops are made. 

In the northern and central counties timothy and clover are cut to 
some extent, and are commented on favorably. Thus far but very little 
attention has been given to this subject. The general system of farm- 
ing in vogue here is so different from that of other parts of the country, 
and so £ew experiments have been madcj that no particular grasses or 
forage plants can be recommended at this time. 

Furtherexperiments and developments will have to determine this 
important question. 

IDAHO AND MONTANA. 

Bunch grass is common throughout the hill country. In the lowlands 
the wild-rye gra^s and other coarse grasses are found. Timothy is fonnd 
successfully cultivated everywhere. In Idaho clover is cultivated exten- 
sively, especially in the Boise Valley, where some very large crops are 
reported. Some farmers have put their whole places in it. The small 
red clover is preferred. Alfalfa succeeds well in Montana. 

Timothy and clover are recommended for ttie bottoms, and alfalfa for 
the bench lands." AU the grasses would succeed well with attention. 
The soil and climate are well adapted to their growth, and all things 
seem favorable to their culture, both for pasture and hay. All the 
farmers have to do here is to avoid the mistake made -in many new sec- 
tions, that of overp^turing and eontinnons cropping, and for yea^rs to 
come they will have a n^ver-ceasing source of w^ 

tTTAJQE. 

The principal native pasture grasses of Utah are the bunch grass, wire 
grm^iJuncus BaUims), salt gmBB (Yilfa dejpm^erata), and buffalo grass 
{Biimloe dactyloides). 
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The we grass salt grass are ctit foic h^ay. Luceriij or alfalfa (Med- 
icago $atim)j is cult ivated for forage and Eay to a greater extent than any- 
thing else, and succeeds weU, In some coTOties scarc^Bly any other forage 
plant is cultivated. 

Cloyer is reported successful in some places and timothy in others, 
though neither has been ctdtivated largely. 



NEW MEXICO. 

The gramma grass {Bouteloria) is common on the high grouiad through- 
out IN'ew Mexico. On the river bottoms there is a little blue grass. Al- 
falfa has been cultivated more than any other forage plant, apd on the 
bottoms it will thrive after the second year without irrigation. The 
millets have been raised some, and should receive more -attention. ISo 
experiments worthy of note are reported. 

The reports from Utah and Kew Mexico were so few in number and 
the area so great and so diversified that no suggestions can be made as 
to what grasses will be best adapted to this section. Many experiments 
will have to be made to determine this. 



TEXAS.— NATIVE aRASSES. 

FromTexastherewere sixty-nine reports. The natural i)asture grasses 
consist of the mixed grasses^ usually found on the prairies which occupy 
so large a part of the State. The sage or sedgegrass holds a prominent 
place among them, but when overpaatured it is run out, and the mesqnite, 
both hardier and better, takes its place. The mesquite is found in the 
northern, central, and southern parts of the State, but not mjach in the 
northeastern part. 

The term mesquite is used somewliat indefinitely, being applied to a 
number of grasses, but here it is probable that the buffalo grass of the 
j[ylMnB {Bttchloe d^ctyloides) is meant. It is found chiefly on the black 
lands. The gramma grass {Bouteloua)^ of which there are some patcljes, 
is rapidly disappearing, and is being replaced by the mesquite. Prairie 
grass thus far has been the cjiiaf reliance for hay- as well as pasture. 

Texas has always been a great stock-raising State, and while th^ mnge 
was nninterrnpted no attention was given to cultivating grass or to im- 
proving pastures. But of late years portions of the State have been 
rapidly filMng up, and the range consequently dimimshing, so now the 
farmers are giving considerable attention to improving th^eir pastures 
and to the hay crop. This, intelligent farmers write, should receive all 
the encouragement and assistance possible. 

Mr. Talley says that the greatest difSculty in making the culture of 
Kentucky blue grass a success is in getting it to live the &st year. 
The same remark is applicable to most of the grasses. The main reason 
of failure he says is not so much on account of the drought £^s on ae- 
count of the nature of the soil. It is loose and porous, and dries np 
very quickly on the snrfaGe: hence they oft^n find it difficult to get a 
" stand '^ of ttirnips in the fall, or a " stand of millet in the spring. The 
soil holds moisture well below the depth of 2 inches. 

He further says : 

I have taken great interest in investigating the subject of grasses, and my labors 
were rewarded by finding a much greater variety on my place tban I had ever sus- 
pected, and all I have to do is to cultivate and take care of what I alreaL^ly possess, 
and cut the weeds to prevent their shading and smothering out the grasses already m 
the ground. 
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Texas is nat^ally a grass State, and oBly seeds fair attention to snc- 
ceed. Jotoson grass md Bemndaare reeeiving considerable attm- 
tion, and for the most part are spoken of favorably. 

Bur^ or California clover, does Tfell in this State, and is highly esteemed 
in Oaiifornia for the feed it affords, tkongh the burs or seed-pods stick 
to the wool of sheep and impair its vain©. Alfalfa is cultivated largely 
here, and does very well. Timothy, orchard grass, and clover are not 
reported on so favorably as couM be wished. 

The millets are cultivated quite extensively and do well. Mr. Clarke, 
of HeHtpsteadj Waller County, Texas, Jias recently sent to the depart- 
ment samples of several kinds, among which were specimens of the so- 
called double-he^ed German millet 4 J feet high, and estimated to yield 
3 tons to the aere. 

Mr, W* D. Carrington, of Austin, says that there is but one na- 
tive grass cultivated for h^y, and that is what is called Colorado bot- 
tom graasfsomeiimes called goose grass, and in some places Green 
Eivev grms (Pmimm Texmrni}.^^ of culture most com- 

monly adopted is the same that for crab grass. It comes voluntarily 
after com is "laid by." A few farmers have found it so profitable that 
they plow and harrow their land in winter and cut the grass as soon as 
it matures. In this way they secure two crops annually. It is preferred 
by all kinds of stock to Hungarian grass or to oats'in the sheaf. It 
seeds itself fireely. The hay sells now (February, 18S2), at $25 per ton, 
while prairie liay sells at from $10 to $12 per ton. This might be intro- 
duced into the Southern States without requiring any change in the 
meiitod of culture generally pursued. It is figured and described in 
the report for 1879. 

THE SOUTHEEN STATES. 

Tte returns from Georgia, Florida, Alabama, Mississippi, and Lou- 
isiana are so similar in general character that they are considered to- 
gether, differences being noted as they occur. 

NATIVE PASTURE GRASSES. 

By an examtnation of the returns from this section, crab grass (Pam- 
cum sanguinale) is found to be the most extensively diffused pasture 
grass for summer and fall grazing, while crow-foot (JEJleusine Bidica) is 
quite common in Georgia and Florida. 

The sedge grass also holds a prominent place as a pasture grass in 
Greorgia, Alabama, and Louisiana, bei^g reported from nearly one-half 
the counties. Several grasses are caUed sedge and broom sedge. They 
are for the most part some species of Jlti(froj?opoi^ o^ 

Betmndeb gmB^ {Oynodon dactylon) is reported in over cme- third of 
the counties, and is probably growing in many more, and though an in- 
troduced grass it has become so well established that it is generally 
referred to as a native. The wild-pea vine is also i^lentiful and in some 
places quite popular. In Florida it is said to do well on the jjoor sandy 
soil, and to endure the heat and drought of sumroer. Mexican clover 
{Richardsoma scdbm) is spreading over the sandy uplands along the 
coast. Tick trifoil, or tickseedj two species of Besmodmm^ m frequent 
in rich woods, a.nd is esteemed as a milk-producing j)Iant. Mmblewill 
{Muklmhergia Meoowema ^nd diffusa) are found in open woods in the 
northern and central counties. 

In Alabama and Mississippi Japan clover striata) has spread 

extensively over the roadsides and uncultivated fields. It will grow 
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npoH all soils, ev^n t^e i)oorest, and withstands the heat and drought 
of snmm^ remarkably well. It spreads rapidfy, and some say it will 
root out the broom sedge and even Bermuda. It is rather a coarse plant, 
and should be tried only in places unsuitable for the better grasses. 

In Louisiana crab grass, though still common, is gradually giving 
place as a pasture grass to Bermuda and white clover. Several species 
of clover se^m to be spreading over this section; some of them are said 
to afford considerable seed. 

Th^ bur, or Caltfomia clover, {Medicago denticulata) is reported in 
two counties of Alabama, and has been successfully tried in Georgia-. 
In California it is highly esteemed. 

Paspalum (watum is found in Texas and Louisiana. It is highly spoken 
of as a pasture grass by those who have examined it. (See report of 
the botanist for 1880.) 

Kumeuous other grasses are found growing with the foregoiiig species, 
but generally are of no particular value, and, having for the most part 
no commcm names, they are spoken of as wild grasses, &c. 

In regard to native pasture gTasses, Mr. Hawking, of Hawkinsville, 
Ala., says: 

There is but very Uttle grass of any kind here, except the w;ld varieties whict come 
spontaneonsly on all old fields with the broom sedge, and our very best pastures are 
on these old fields. Old fieids, when turned out, usually grow weeds the tot two 
years apd require about four years for them to become sodded with broom sedge. 
Burn this off in early ^ring, aria with sufficient cattle it need jiever be burned again, 
as the cattle will keep it down. I have an excellent pasture of 150 acres of this kind, 
which win keep in good condition 30 head of cattle, half as many mules when not at 
work, and some hogs. 

NATIVE HAY GRASSES. 

In this section crab grass is cut very extensively, being reported from 
nearly every county where any attention at all is given to hay. Crow- 
foot, as a crop grass, is chiefly confined to Georgia. Some of the coarse 
Bwamp grasses are cut to a considerable extent in certain localities. 

CULTIVATED GRASSES. 

Over one-half of the reports from this section state that no attempts 
have hem made to cultivate grass for hay. They rely entitely upop the 
volunteer grasses, the principal odo being crab, which some consider to 
to be superior to the so-called cultivated grasses. 

The chief reasons given in favor of crab grass as a pasture grass and 
for hay are that it is indigenous, and therefore well adapted to with- 
stand the effects of the cUmate ; that the ground has onjy to be smoothed 
after the corn is ^Uaid by," and it comes voluntarily; that it never fails, 
and does well on poor and sandy soil. 

In the remaining counties more or less introduced grasses have been 
cut for hay, consisting principally of herds grass (red top), the clovers, 
timothy, and orchard grass in the order oamed. Bermuda grass is re- 
ported to be cut for hay to a greater extent than any other, except the 
crab grass. The millets are cultivated for hay, and are deserving of 
more attention, for, being annuals, they can be grown successfully in 
an parts of the South. In Louisiana the cow-pea is considered one of 
the best forage crops, and its cultivation is extending. In the Red River 
district sorghum of various kinds is largely raised for feed. 

JOHNSON GRASS. 

Johnson grass is steadily growing in favor and its cultivation extend- 
ing. It is being introduced on the low, wet prairie lands of Texas, and 



240 REPORT OF THE COMMISSIONER OF AGRICtll^TURE. 



the reports are quite favorable. It is essentially a hay grass, and may 
be cut three or four times a year. It should always be cut before the 
seed stalks run up, else it will be too coarse. It is even more diflRcult 
to exterminate when once well set than Bermuda, hence should not be 
allowed to seed. The best way to eradicate it is by frequent plowings 
in JEuly and August, exposing tbe roots as much as possible to the sun. 
It wiU not bear tramping. 

Both this grass and Bermuda are regarded as a great blessing, or as 
an unmitigated evil, according to the standpoint from which they are 
viewed. The exclusive cotton-planter is apt to look upon them with 
unabated hostility, while those who are beginning to diversify their 
crqps look upon these and other grasses as a great boon. 

In these States hay should be secured early enough in the season to 
allow the meadows to get a good start before the i^ummer drought sets 
in, so that the roots may have a good protection during this trying 
p^eriod. Meadows should not be pastured until the fall rains set in, and 
then only lightly, and never when the ground is soft from much rain. 
Care should be taken not to pasture too late in the spring, thereby pre- 
venting the grass from growing tall enough to cut before the heat of 
surpmer. According to the reports, the farmers are accustomed very 
generally to pasture too closely, which causey great injury, if not de- 
struction, to the grass. 

PERiMANENT PASTURE. 

For a permanent pasture grass the Texas blue grass {Poa arachnifera) 
promises to be one of the very best gTasses yet brought to the attention of 
the South. It is a strong, deep-rooted grass, with an abundance of foli- 
age, and seems to possess all of the characteristics necessary for a grass 
to be successfi;l ijx most parts of the South. It grows in woods or open 
prairie, aijd thrive^ upon a variety of soils, poor as well as rich, but has 
not so far as reported been tried upon a dry, sandy soil. This grass 
seems worthy of earnestconsideration by all interested. As it is figured 
and^so fully d^cribed in another part of the report, more need not be 
said here. 

The Texas blue grass dies down during the heat of summer and 
springs up ^th the first fall rains and lasts till summer again. Ber- 
muda comes in early spring and lasts till feost comes, thus being a sum- 
mer pasture grass. 

WINTER PASTURE. 

Fj'om several places, especially in Georgia and Alabama, requests 
cpme for a grass that will make good winter pasture, and if possible 
on^e that will succeed upon weak, sandy soil. The cultivated grasses 
best adapted for winter pastui^jB at the South are the tall meadow oat 
girass (Arrhenatherum avenaceum), which will thrwe on more sandy soil 
than most of the cultivatedl grasses (though it prefers a rich upland), 
and will yield more green food in winter than any other grass. 

Orchard grass {Dactylis glomerata) is next in value. It does well in 
orchards and thinned woods, and will do well on any rich, dry soil. 
After being cut or eaten down by stock it springs up again with great 
rapidity, thus rendering it of peculiar value as a pasture grass. Experi- 
nxent demonstrates that these grasses will thrive and do well in the 
northern and central counties of the Gulf States, and ought to succeed 
in all sections, ex:cept, perhaps, on a very dry sandy soil. These tAvo 
grasses are thought to endure the heat and drought better than other 
^cultivated grasses. Italian rye grass {LoUum Italicum) is one of the 
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very best grasses for this section— by being sown a^^ harrowed in at the 
jarst fall rains it will be ready for pasture by midwinter, and will afford 
a rich pasturage during the latter part of winter and spring, and can 
then he plowed under for the following crop, thus enriching the land as 
well as funushing abundant winter feed. By only pasturing very lightly 
a crop of hay can be cut and the stubble turned under for a following 
wheat or other grain crop. The attention of farmers cannot be too 
strongly called to this useful grass. Wild-rye grass {Elymm) and wild 
meadow barley (Sbr^wwi pratense)^ also the common oultdvated rye and 
barley, make excellent pasture. 

BERMUDA G11A6S. 

Bermuda has of late attracted more than usual attention. It has 
been referred to and discussed by so many of the correspondents that 
an idea of the estimation in which it is held cannot better be given than 
by making a few extracts from their letters. 

Mf. Hawkins, of Barbour County, Alabama, says that he is very cer- 
tain now, and has been for years, that the great want of the South is a 
grass with which the tired lands may be seeded, and some return had 
whUe the land is being recuperated. Bermuda, he says, is the grass to 
do this if it seeded, and could be easily destroyed when the land is 
wanted for cultivation. These difficulties, he says, operate sufficiently 
to almost exclude it from the tillable land. A correspondent from Mis- 
sissippi says : 

Bermuda is the grass for this country, reeistuag both, the drought of summer and 
the frost of winter, and affording a richer |>asturage than any other grass. With this 
for pasture, and the Johnson grass (Sorghum halapcme) for hay, stock-raising will be 
more profitable than cotton. 

Georgia has taken the lead in introducing Bermuda grass. In the 
central part of the State it is found in eveiy county, and is steadily 
growing in favor. The report of the State board of agriculture for 
1881 says : 

The hay crop of Georgia has beot nnusnally fine in 1881. The clovers and culti- 
vated grasses made heavy crops before the summer's drought commenced. Large har- 
vests of Bermuda hay were realized iu some of th*> counties of Middle Georgia, wher© 
this valuable grass is being more highly appreciated every year. It makes a hay in- 
ferior to none, mth the advantage of being permanent when once well set. Quite a 
number of farmers now realize a better income from lands sot in Bermuda than they 
did from the same when in cotton, 

^Jaother corr^^ 

Bermuda, beyond all doubt, is the best grass for pastttre, but for hay we need other 
grasses, an d I am satisfied that Johnson ^rass is the one for that purpose. These two 
grasses have the power to make this section a great stock country. 

Such erpressions as this frequently occur in the reports : Bermuda 
is the best, but the farmers are afraid of it.^' 
Mr. IB". Seipj of Bapides Parish, Louisiana, says : 

Of all the usual cultivated grasses none can compare in general usefulness to the 
Bermuda. It is invaluable as a pasture grass for all kinds of stock, furnishing, through 
nearly the entire year, and even in winter, under some circumstances, an extraordi- 
nary amount of food. For hay pui^osea it cannot be surpassed. Under favorable 
circunistances it will yield more to the acre than any other known grass with the ex- 
ception, possibly, of lucern {Medicago aativa) and Johnson grass, the latter being too 
. coarse to make superior hay. 

Again Mr. Seip says of Bermuda : 

It can only be recommended tor permanent pastures or meadows, as it is very difD- 
culfc to eradicate, but atill it is practicable to remove it. The best method, I think, la 

16 AGF 
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sntoroer ]^l0jwi]3g repeafted freqneiitly^ followed pats in tlie faU and wint^, and 
after the oat crop by a lieavy crop of pease. If tkia is well done there will bo no 
trouble in making a crop of GOTn oT cofcto 

Colonel Lanej in Fomge plants at the South^'^ says, in refereiice to 
destroying Eei^mi^ 

Upon ordinary upland I have fonnd no diffienlty in destroying it by close cultiva- 
tion in cotton for two years. It requires a few extra plo wings to get the sod thorwighly 
broken to pieces. The breaking should be dene with a small plow iijrst, and a harrow 
run over it once or twice in ^vinter or early spring. Tak<3 advantage of the dry^ hot 
tnonths of sumnier to have the grass that niay be lound alive plowed an4 hoedj aad 
exposed as much as possible to the sun. In ordinary seasons ap rQUch of the jgrass 
will be killed the hrst year that but little interference with the next crop need be 
apprehended. 

Bermtida is essentially a southern, snDamer-pasture grass, and as 
snch possesses miperior c[ualities. It will thrive upon pooi* aoii ajid 
stand the heat and drought of summer. It is mitritioxis and is eaten 
by all kinds of stock. It is permanent whexi once well set^ provided it 
is pasturedj otherwise, the broom sedge and other graB^as will run it 
out. It requires tramijing to flaurlsh. The objections it encountered 
during the first j^ears of its introduction have gradually given way, as 
the farmers have seen more of it, and have become better acquainted 
with it^ nature and habits. To make hay it requires axich jBoil— a soil 
rich enough to produce good crops of timothy and the more valuable 
grasses. It is an ameliorating crop- A field kept in Bermuda a few 
yeaj^s wiU become so much enriched that should it be wajated for culti- 
vation the increased crops will more than pay for the extra labor and 
j^xpense required the first year on account of the sod. 

Often in the reports a request is made for a grass that will do well 
on their exhausted lands and yield some return while they are being 
recuperated. Lands naturally fertile, but depleted by cropping, if not 
*^ turned out in commons," can be recuperated by proper management 
through the agency of ameliorating cropSj the particular ones to bensed 
varying with the difterent conditioiis of location^ nature of soil, &c., and 
cannot be entered into minutely here, but which the inteib'gent cultiva- 
tor will soon learn to deternji 

IiuHftediate and cons^^ M some ask for, should not be ex^ 

pected from a soil ^ready exhausted. But in a short time, by generous 
treatment, they can be brought to a condition to once more reward the 
toiler for his labor, and will prove in the end to be much more economi- 
cal than to 'Hurn the fields out^' and wait thirty or forty years for the 
slow process of natural recuperation, expending, meantime, one's en- 
ergies in clearing and bringing into cultivation new tracts, to be in turn 
abandoned and turned out," 

Some ask for a grass that wiir do well upon a soil naturally poor oi 
barren. Such a soil will not yield any thing without fertilizing, except a 
few worthless weeds or sope of the coarser plants. Good grasses will 
not grow on land that will not produce medium crops of grain. By using 
fertilizers and turning under green cr^ps the productiveness can be in- 
creaeed so as to give fair returns^ and then by suitable rotation the land 
be continuously improved. 

- EXFBBIMENTS.-- - - ..- / 

In nearly one-half of the counties, according to the reports, no ex- 
periments introducing new grasess have been made, while in many of 
tho otb^r cpimties they have been made only on a small scale, and were 
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too often abandoned as failures before tbey had been fairly tested. Fail- 
urea ^eqn^ntly result ftbm not fajly ujideg^standiiig the nature and re- 
guireirieRtg of the grasses, especially during tbe early stages oi tlieir 
growth. At first tbey are weak and of slow growth, aud require special 
care until well established. They need to be protected from the vigorous 
and already well-rooted native species, and especially from being smoth- 
ered and killed out by the dense growth of weeds. Heither should stock 
be permitted to commit depredations and tramp them Often from 
ueglectiiig to take these pyecautioris the grass dies out and the experi- 
jp^ent is abandoned. : - ; 

Some, however, by proper care, secure a good stand and have a promis- 
ing prospect of success, but by overpasturing or_ pasturing at unsuit- 
able times they are apt to exterminate the grass arid attribute the fail- 
ure to a want of adaptability of the grass to the conditions of soil and 
dimate, or to the heat and drought of summer. Hence there is a wide- 
spread and often-expressed sentiment that introduced grasses will not 
succeed in the South. 

It may be true that in the extreme South, in the Gulf belt, the in- 
tense heat and long drought of summer, combined with a weak, sandy 
soil, presents difficulties to the culture of grass, and the same things 
affect more or less all crops. But we have abundant testimony irom 
those who have given careful attention to the subject that in a majority 
of cases the causes of failure are such as can be successfully overcome 
by proper management. 

Mr. J. J. Barclay, of Wheeler, Ala., says : 

I have exp^a-imentred on my place -with most of the cultivated grasses, and find they 
do weU if protected from the tram^ping and depredations of stock for one sejj/son. 
* * * I ani confident of their success and feel that their introduction ioto this por* 
tion of the South wiU be of incalculable benefit to ^he country and people, and espe- 
cially attraotive to the immigrant, ■whose first question is, *'Do grasses srroTv in yaur 
State?" ^ = ■ / : 

Another says that orchard grass, tall meadow oat grass, ami John- 
son grass will do well if properly attendeid to and the ground suitably 
prepared. Mr. Hawkins says that his experiments show that any of the 
grasses will do well upon rich loam, or on moist, stiff land, or on moist, 
sandy laM. Mr. D. P. Hurley^^ 

I would add, on the important subject of grasses, that their cultivation is sadly 
neglected, not because the climate is hostile or the soil unadapted, nor because they 
cannot be successfully cultivated, but for the reason that diversified agriculture is 
practically disfavored, 

Mr. P. M, Morehouse sent from Texas a sample of Kentucky blue 
grass, grown on the open prairie, without shade or extra care after well 
set. It has withstood the heat and drought of summer for three years 
extremely well. 

Other extracts might be given, all tejiding to show that the grasses 
can be successfully cultivated in a iargeportion of the South. All through 
the northern and central counties no difiaculties will usually be encount- 
ered in cultivating all the more valuable grasses that cannot be overcome 
by using good judgment in selecting the soil best adapted to each kind, 
giving suitable attention to the preparation of the ground, and giving 
the grass due protection during the first stages of growth. The experi- 
ments made in these counties and the success attending them fully de- 
ijionstrate the truth of the above st^^^ 

Yet there are large tracts of country, often embracing counties, where 
a meadow of grass is not to be found, Mr. Hawkins says that he does 
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not know of a meadow of cultivated grass in Southea^tem Alabama. 
Similar statements come from Louisiana. IMs nnfav(*ra condition 
lias arisen from several influences, which can only be referred to here. 
Amoqg them may be mentioned the custom of exclusive cotton-plant- 
ing, which has been so sedulously followed ibr so many years, leaving 
butJittle time for anything else; also the habit of ''turoing out" fields 
when depleted instead of recuperating them by amelior iting crops. 

Another is the reluctance and hesitation which persons naturally feel 
about changing old-established ways f©r untried methods, without the en- 
coi^agement and aid of example to guide them in their new enteri^rise. 
The want of seed has been quite an impediment to incr eased attention 
1)eing given to the grass crops. The correspondents sry that a libex^al 
distribution of grass seed would relieve a deeply-felt nend and do much 
toward determining the important question of extending grass-culture. 

Portions of Florida and the district along the Gulf presents some diffi- 
culties to the culture of grasses as well as of other croi s. This is due 
to several causes, and experiments will have to determine what forage 
crops are best adapted to this section, and what Ixodes of culture are 
best suited to them. An experimental station established here would 
do much toward solving this important problem, and would also furnish 
useful and much needed information in regard to the best method of 
treating all crops. 

Mftih inquiry : "Please suggest any grasses that might be useful in 
your section." 

The replies to this request were somewhat limited, and often rather 
suggestive than definite. There are but few to be added 'oO those already 
mentioned. But for convenience, all of the grasses recommended for 
trial by the correspondents will be given here, togethei with such sug- 
gestions as the general tenor of the reports and correspondence, and 
information obtained elsewhere, would seem to warran :. They recom- 
mend as fbllows: 

For Washington Territory and Ore^ow.-^Italian rye grass, orchard 
grass, the clovers, tall meado-vT oat gra^s, Kentucky blae grass, Texas 
mesquite, and Bermuda. 

For California,— Timothjj large red olover, the millets, orchard grass, 
Italian rye grass, white clover, Guinea* grass {Punicunt jumentormi), 
Bermuda, and alfalfa. 

For Idaho and Montana.— All the grasses for bottom lands, and alfalfa 
for bench lands.^ 

For Teo^o^.-^Alfalfa, Bermuda, timothy, the clovers, orchard grass, 
Johnson grass, and the millets, in the order named. 

For Oeorgia. — Kentucky blue grass, orchard grass, herds grass (called 
red top in Kew England), timothy, the clovers, and alfalfa, in the order 
named. 

For Ftorida.—Bermudsiy alfalfa, Guinea grass {Fanimm jumentorum\ 
orchard grass, Johnson grass, and clover. 

For Alabama.— Omh^x^ grass, Eentucky blue grass, timothy, herds 
grass (red top), Johnson grass, alfalfa, and Calif^^ 

For Mississippi,— OvQlrnxS. (red top), the clovers, 

Kentucky blue grass, and the millets. 

For Lomsiana.—Kmtmkj blue gTass, orchard grass.; Bermuda, tim- 
othy, herds grass (red top), the clovers^ and alfalfa. 

The above are the principal forage plants enumeratfid for trial. It 
will be observed that in some instanees, instead of s uggesting new 
grasses for trial, those are named which have already been so fully tried 
that there is no question about their success. 
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It appears fr.)m the reports and correspondence that the principal 
need of Washir gton Territory and Oregon is a pasture grass for the 
dry hills in place of the nearly extinct bunch grass ; some are desirous 
that Bermuda ind Texas mesquite be tried. The liatter has already 
been reported successful in several counties. There is some untjer- 
tainty concerning what grass is referred to, as several go under the 
name of mesquite. It is probable that some mean the Suchloe dacty- 
loideSj the buffalo grass of the plains, a valuable pasture grass and simi- 
lar in habit to l^ermuda. In Texas it is called mesquite. The sugges- 
tions of these correspondents appear worthy of attention. 

In Southern (Jalifornia some wish Bermuda to be tried for their past- 
ure land which cannot be piowedj and where the bur-clover, &c., is 
being tramped out. They also think that the Guinea grass {Panicnm 
jumentorum) mi;|ht possibly succeed. 

The suggestions from Florida were from only a few counties 5 the 
general impression, seems to be thai crab grass and other native grasses 
are i|uperior to bhe so-called cultivated ones* Some think that a grass 
will have to be obtained from Cuba or the tropics to be suited to the 
climatic conditions existing there,. 

Bur, or California clover {Medicago denticulata) and alflllaria {Erodium 
cicuthrium)^ botfi valued in California, are deserving of consideration for 
the Southern Svates. Experiments will have to determine whether or 
not the climatic conditions here will be favorable to their success. 

The culture cC grass crops in the section of country under considera- 
tion is comparfvtively new and undeveloped, and the inquiries made 
through the cir< lulars elicited in part its present condition and some of 
the more pressi ng wants, but the information afforded, though valuable, 
was not so full md complete as to enable the department in numerous 
cases to determine with sufficient exactness the kinds of forage plants 
best suited to tlieir several wants. 

To accomplish this will require farther investigation, and must rest 
largely upon the result of experiments. These, to be of such practical 
value as the importance of the subject seems to demand, will need to be 
systematically and thoroughly carried on, either at experimental stations 
established by the department, or through the agency of intelligent 
cultivators in n imerous locations, all working methodically and making 
frequent detailed reports through properly prepared blank forms. 

A personal inspection of the prevalent modes of culture practiced in 
different places, and of the experimental crops in several stages of 
growth, would be a very desirable aid for determining the causes that 
operate to produce failure, and the best methods to pursue to afford a 
reasonable assurance of success tn the cultivation of the different species 
of grasses which are subject to many varying conditions. 

The subject in of such vital importance to all that no efforts should^ 
be spared for a<5Complishing the desired end. Those already made by 
the department have met with the most gratifying approval and com- 
mendations from every place to which the circulars were sent. A gen- 
eral desire is ei pressfed for their continuance and much anxiety mani- 
fested for their success. The farmers all gladly proffer their services 
to aid in the work, and are anxiously waiting to see what will be done. 
The general teror of the reports goes to show that seldom has a subject 
been presented which has awakened a more universal and deeper inter- 
est throughout the South and the Pacific slope than this. 
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DESCRIPTION OF .GBASSES FIGUEBD. 

An aniiual grass frequent in Califorma, Oxegoiij Arizona, and XTtah, 
and sometimes found on the Atlantic coast. It is a native of Elirope, 
The culms are from 6 inches to 2 feet high, irather stout, apt to be pio- 
cutrtbeiit at the base^ and often branching below. There are usually 
three or four leaves on the culm, which are broad, iiat^ 3 to 6 inches 
long, and somewhat rough. The sheaths are rather loose and striate, 
and the ligule long and obtuse. The panicle varies from 1 to 4 inches in 
length, contracted into a dense, cylindrical spike, of a yellowish-shining, 
green color, the long awns or beards of the flowers being very coiispic- 
tious. The spikelets are l-flo wered, very small, about one line long. The 
outer gliimes are nearly equal, 1-nerved, notched at the apex, and ex- 
tended into a Slender awn or beard from two to four times as long as the 
glume, The flower inclosed by these two glumes is very small, the flower- 
ing glume usually having a fine, short awh ; the palet is rniuute^ vei^y thiii, 
delicate, and awnless. It is quite an ornamental grass, but of little ag- 
ricultitral value. (Plate I: spikelet f fr, flower 5 o, flaweririg glume 
more enlarged.) ; 

AaROSTIS MICEOPHYLLA* 



Apparently an annual or biennial, frequently with several calms Bpring- 
ing from one root. Badical leaves few. Gulms erect, rigid, to 3 feet 
high, with four or live rough and rather rigid leaves ; the slieaths long 
and roughish, the leaves 3 to G inches long, two or three lines wide, grad- 
ually pointed. Upper part of culm naked. The panicle is 3 to 5 inches 
long, erect, rigidj spike-like, narrow, and densely flowered, sometimes 
interrupted below. The spikelets are densely crowded on the short, al- 
most sessile branches, and single flowered. Theouter glumes are slightly 
unequal, rather inore tban a line in length, awii pointed, narrowly lanceo- 
late^ scabj?otis or hispixl on the keel, l^nerved. The flower is very min- 
ute, consisting of a thin, flowering glume about half as loug as the outer 
glumes, 2-tGothed at the summit, and on the back furnished with a slender 
awn three times its own length, readily seen projecting beyond the outer 
glumes. There is no proper palet, or only a microscopic one. This grass 
gives some promise of utility. (Plate II : «, outer glumes j ^, flowering 
glume with its awn.) : 



Agrostis EXAEATA^-False Eed top. 

This i^ one of the most variable of grasses. In the report for 1878 
we gave a figure of the form common in the mountains of Colorado and 
eastward. We now present a figure of one of the western forms occur- 
ring in Alaska and southward to Oreg^ It grows 
from 2 to 3 feet high, with a stout, firm culm, clothed with three or four 
broadish leaves 4 to 6 inches long. The culms and leaves are either 
scabrous or smoothish. The panicle is 4 to 6 inches long, pale green, 
rather loose, but with erect branches. There are five or rnore at each 
joint, and of unequal length (from half an Inch to 2 inches), and flower- 
bearing nearly to the base. The spikelets, as always in this genus, are 
single-flowered. The outer glumes are acuminate^ of about equal length, 
rough on the keel, Theflowering glume is about one- third shorter than 
the outer glumes, rather acutej 4-nerved, and sometimes with a very 
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short awn on th6 back. Tlie palet^ if present, is very minute, scarcely 
as lang as the ovary. Th^^ is reason to believe that this will be a 
valuable grass in many localities, but as yet too little is known respect- 
ing it. (Plate III : tft, outer glumes j i, fipwer.) 

OALAMAXHIOSTIS 

A coarse, perennial grass, growing in large tufts usually in sandy 
ground, in the Eocky Mountains at various altitudes, also on hill-sides 
in California and Oregon. It furnishes a coarse forage in uncultivated 
land, but cannot be recommended for cultivation. The culms are from 

1 to 2 feet high, erect, rigid, and leafy;, the radical leaves are frequently 
m long as the culm and two or three lin^^ flat, some- 
times involnte and rigid. The culm leaves are from 3 to G or 8 inches 
long, and, like the radical ones, rigid and scabrous. The panicle is 
harrow and spike-like, 3 to 5 inches long, rather dense, sometimes inter- 
rupted below, and varying from pale g:^een to purpleV The rays are 
mostly in fives, very short aiid rough. The spikelets are single-flow- 
ered, about a quarter of an inch long, on short, rotighened pedicels ; 
the outer glumes are nearly equal, ovate-lanceolate, acute, the upper 
S^nerved, the lower i-nerved. The flowering glume is rather sliorter than 
the outer ones, of similar texture, 3-nerved, 4- toothed at the apex, and 
bearing on the back a twisted and bent awn about one-half longer than 
itself ; surimndiiig the base are a few short, silky hairs there is also 
a hairy pedicel or rudiment of another flower. The palet is about as 
long as its glume, thin, 2-nerved a;nd 2--tooihed at the apex, (Plate IV 
act, outer glumes J ftj flower.) 

MUHLENBEKGIA COIVCATA. 

This has been heriBtofore kn^ Sbs Taseya comata^ but it differs too 
little from Muhlenbergia to be separated from it. It grows throughout 
the Eocky Mountain region in Colorado, Utah, Wyoming, Idaho, Kevada, 
and California, usually on the sandy or alluvial banks of streams. It 
grows in tufts from firm, creeping roots -stocks. There is reason to think 
itmay be a valuable grass for arid regions. The culms are erect, simx>lej 

2 to 3 feet long, leafj^ below, the leaves 3 to 6 inches long and roughish, 
the upper one at first inclosing the base of the_ panicle, the joints; 
slightly pubescent. The panicleis 2 to 4 inches long, narrow, and some- 
what dense, sometimes interrupted below, generally of a purplish or 
lead color, and soft texture. The rays are mostly in twos or threes 
densely flowered. The spikelets are single-flowered, nearly sessile. 
The oi^ter glumes are very narrow, aciite, nearly equal, 1-nerved, 

to 2 lines long. The flower is rather shorter, and is surrounded by a 
copious tuft of long, silky hairs arising from its base. The flowering 
glume is very naiTow, acute, and terminated by a slender awn three or : 
four times the length of the flower. The palet is slightly shorter than 
its glume, and acute. {Plate Y : a, magnified spikelet. ) 

Ekicoma OUSFIDATA— Bunch grass. 

This grass has a wide distribution, not only on the Sierras of Cali- 
fornia, but northward to British America, and eastward through all the 
interior region of Utah, Nevada, JTew Mexico, Texas, Colorado, and Ne- 
braska to the Missouri Biver. It is a perennial, growing in dense tufts, 
whence its common name of bunch grass. The culms are 1 to 2 feet 
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biffh, witli abooit three DarroWj COBVoMte leaTCSj tbe upper one having 
a long, inflated sheath which incloses the base of the panielOj or ap- 
parently of a terminal and one or two lateral panicles* The radical 
leaves are narrow^ rigid j and as long or longer than the cnlm. The 
panicle is abont 6 inelies long, very loose, and flexuous. The rays are 
in pairs, slender, at considerable distanees^ and are branched in pairs. 
The spikelets are single at the ends of the capillary branches^ and are 
each 1-flowered. The outer glumes are about 3 or 4 lines longj inflated 
and widened below, gradually drawn to a sharp-pointed apex, thin and 
colorless, except the three or five green nerves, and slightly hairy. The 
glumes inclose, apparently, an o which is covered externally 

with a profusion of white, silky hairs, and tipped with a short awn, which 
falls away at maturity. This apparent flower is the flowering glujne 
of a hard, coriaceous texture, and incloses a similarly hard, but not 
hairy, and smaller palet. (Plate YI : ^, spikelet; flower.) 

Stipa setigeea— Beard grass, Bunch grass. 

A perennial grass, growing in bunches on dry hills and pkins fram 
Oregon to Southern California, and eastward in Ajdzona and to Texas. 
The culms are 2 to 3 feet high, erect, somewhat pubescent at the joints, 
with about three leaves. The sheaths are long and somewhat scabrous, 
the upper one loose and inclosing the base of the panicle; the blade flat, 
2 or 3 lines wide, 4 to 6 inches long,^^ roughish, long-pointed; the upper 
one nearly as long as the panicle, which is about 6 inches long, loose, 
the rays slender and in pairs, rather distant, near the extremity bearing 
the few spikelets on short pedicels. Spikelets 1-flowered; the outer 
glumes ^ to § of an inch long; the upper one rather shorter, narrow, 
acute, purplish, and 3-nerved. The glumes inclose the flower, which, 
as in other species of this genus, consists of a flowering glume rolled 
together in eylinddcal form, inclosing a short palet, stamens, and pistil. 
Tlii^ flowering 'glnme at the base has a short, hairy point called a callus ; 
it is also sparingly hairy above, with a hardened ring at the top, to which 
is attached a slender, twisted awn 2 to 3 inches long, the lower part of 
whiehis softly pubescent. Professor Brewer says: this is the most com- 
mon and most valuable/^bttnch grass " of the hills in Oalifornia. (Plate 
Yllra^-outer glumes; &,flowerf with its a\^ 

Stipa eminens— Feather grass. 

This species is very common in Galifornia on dry hills, growing in 
rather small tufts, with numereua short and narrow root-leaves, It is 
a perennial, growing usuaUv 2 t<> 3 feet high, with rather slender culms 
and slightly hairy joints. The leaves are very narrow and convolute, 
rather rough and rigid, the lower ones about half the length of the 
culm. The panicle is rather narrow, but open and loose, usually about 
6 inches long, at first sheathed by the upper leaf, but becoming exserted; 
the rays are slender, in pairs, and flower-bearing above the middle. 
The spikelets are single-flowered, the outer glumes about half an inch 
long, very narrow^ 3-nerved, and long, sharp pointed. Inclosed be- 
tween tiiie glumes is the flower, which at first view may be taken for the 
grain or seed. It consists of a flowering glume, closely rolled together 
in a cylindrical form, inclosing the short palet and the flowering parts, 
and terminated by a twisted and bent awn about an inch long, which 
readily separates from the proper glume. This is nearly half shorter 
thauthe outer glumej hairy and pointed at the base, with scattered hairs 
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its external surface, and at the apex erowned with, a ring of very 
short hairs. The species closely resembles the a'yetta(?ea, or oat 
grass of the Eastern States. (Plate Till : a, outer glumes ; flower 
with its awn.) 

AlBA DANTHONIOIPES. 

A slender, annual grass, common in Oregon and California, growing 
in moist meadows, where, ac(M>rding to Mr. Bolander, it often forms a 
large portion of the herbage. From its slender culms and small leaves 
it cannot furnish a large bulk of hay. The culms vary from 3 inches to 
a foot or two in height, sometimes bent and branching at the base. 
The leaves are 1 or 2 inches long and very narrow; the upper sheaths 
are very long. The panicleis loose, very slender, usually 2 to 5 inches 
long, the lower rays being in twos or threes, the upper ones iii pairs or 
solitary. The rays are distant, appressed, branching from- below the 
middley and few- flowered. The spikelets are 2-flowered and on slen- 
der pedicels. The outer glumes are about three lines long, lanceolate, 
gradually acutely pointed, 3-nerved, and slightly rough on the keel. 
The two flowers are together shorter than the outer glumes, being each 
about one line long, each with a small tuft of white, silky hairs at the 
base, and a hairy pedicel continuing ^herachiSr The flowering glumes 
have a truncated apex, with four small teeth, and a fine awn on the 
back inserted about the middle, which is three or four times as long as 
the glume, and usually more or less twisted and bent. (Plate IX: a, 
siDikelet; flower enlarged.) 

Trisetum cernuum. 



This grass grows to the height of 2 or 3 feet, with flat, wide leaves, 
which are about 6 inches long, and fine, open, spreading panicle, 6 to 9 
Inches long. The rays are slender, solitary, or sometimes clustered 
. below, and much branched from near the middle. The spikelets vary 
from one-quarter to nearly half an inch in length, and have two to three 
or, rarely, four flowers each. The outer glumes are very unequal, the 
lower one being very narrow and awl-shaped- the upper one broad, 
3-nerved, obtuse, and tipped with a fine point, and longer, sometimes 
twice as long as the lower. The rachis of the spikelet is clothed with 
fine, rather long hairs. Each flower consists of a lanceolate flowering 
glume, ending in two slender, pointed teeth, and bearing on the back, 
near the poiiit, a slender awn twice its own length ; a narrow palet, 
ratlier shorter than its ghime ; and the inclosed stamens, and a somewteat 
hairy o vary . Of this grass Mr. Bolander remarks that it deserves^ fur - 
tber atteiition. It grows on dry hill-sides near the bay of San Fran- 
cisco and Oakland hills^ and also extends northward to Oregon. (Plate 
X: a, outer glumes^ Z?, flowers.) 

Trisetum: suBSPioATXJM. 

A perennial grass of the mountaineous regions of Europe and Korth 
Anieric^i. It is foiiud sparingly in l^ew England, near the great lakes, 
in the Eocky Mountains of Colorado, Utah, California, Oregon, and 
northward to the Arctic circle. It varies in height according to the al- 
titude at which it grows, being soiuetimes reduced to 3 or 4 inches, at 
otlier times running up to 2 feet high. The culms are erect and firm, 
ti!iKK)th or dowijy. The leaves are flat and from 1 to 4 inches long. 
The panicle is spike-like, dense, and cylindrical, or elongated, and more 
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drless int^ifruptedf ^^g^ color. The spikelets are 

flat and 2 to 3 flowered. The outer glitmes are unequal in size, the 
lower one being shorter and l-nerTed, the upiier lon ger (about three 
lines long), broader, and 3-nerved, both scarious on the margin. The 
flowers are slightly longer than the outer glumes 5 the flowering glumes 
are lanceolate, acute, slightly scabrous, 5-nerved, 2-toothed or bifid at 
the apex, scarious and purplish on the margins above, and bearing on 
the back above the middle a stout awn slightly longer than its glume. 
The palet is thin, membranous, S-nerved, and 2-tO0thed at the ape^t. 
(Plate XI r a, outer glumes f h, flowering glume a^nd its awn.) 

AVENA FATUA. 

This is the so-called wild oat which occurs so cm 
It is generally thought to have been introdueed from Europe where it 
is native, but it has become diffused over many other countries, inckid- 
ing Australia and South America. It is held by some to be the origi- 
nal of the ctiltivated oat, Atiena sativaj that the coraraon oat ha« been 
known to degenerate into the wild oat, and also that by careful culti- 
vation and selection the wild oat has been changed into the common 
eultivated ibrm. But on this question there Is conflict of opinion, and 
the Sieged facts are not yet sufficiently established. The wild oat 
diff#s from the common one cliiefly in having usually more flowers in 
the jgpikeiets, in the long brown hairs which cover the flowering glume 
or chaff, in the constant presence of the long, twisted awn, and in the 
smaller size and lighter weight of the grain. It is a great injurj' to 
any grain-field in which it may be intrddueedj but for the purpose of 
fodder, of which it makes a good qualityyit has been much employed in 
Califdtnia. (Plate XII : outer gluhies ; flowers.) 

DAWTHONIA CALIFORKICA. 



This is a perennial grass, not very common, variable in height, usually 
1 to 2 feet, with narrow, convolute, and long-pointed root-leaves ; those 
of the culm somewhat wider, 3 or 4 inehes long, the lower sheaths hairy, 
especially at the throat. The panicle usually consists of from 3 to 5 
spreading rays, each of which is terminated by a single spikelet. The 
spikelets are usually 5 to 7 flowered, widening upward. The outer 
glumes are about as long as the spikelets, three-quarters of an inch 
long, linear, lanceolate, acute, keeled, 5 to 7 nerved, and purplish. The 
flowers are somewhat crowded on the axis. The flowering glumes are 
broad, thickish in texture, obscurely 9-nerved, smooth on the back, 
but the margins below the Mddle Mhged with long silky hairs; the 
apex terminates in two sharp-pointed teeth, between which is a flattened 
and spirally-twisted awn, which is about equal in length to the palet. 
The proj3er palet is about as long as its glume, obtuse and notched at 
the apex, and ciliate on the margins. Tliis is a somewhat ornamental 
gi-ass, but nod, probably, of much agricultural value. (Plate XIII: a, : 
outer glumes; S, lower tlower; c, flowering glume more magnified.) 



KCELERIA GRISTATA, 

This grass has a very wide diffusion, both in this country and in 
Enmpe and Asia. It favors dry hills or sandy prairies, and on the 
Qreat Plains is one of &e oommonest species. It occurs throughout 
Galifornia and into Oregon. It raries much in appearance according to 
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the location in wMch. it grows -, these variations being so striking that 
they have been considered different species^ and perhaps two species 
oughtto he adinitted. It is x^erennial, with erect culms usually 
2 ieet high^Md a spike-like panicle varying fromSto 6 inches in length 
aaid more or less interrupted or Ibhed at the lower part. When grown 
in very arid places the culms may he only a foot high, the radicalleaves 
shorty and the panicle only 2 inches long. When grown in more favored 
situatioiis the radical leaves are 18 inches long, the stem 3 feet, and the 
panicle 6 inches Idngr The branches of the panicle are, in short, nearly 
sessile clust&s, crowded abovej looser and ihterrupted below. The spike- 
lets aria from 2 to 4 flowered. The outer glumes are a little shorter than 
the spikelets, lanceolate, acute, compressed. The flowering glumes are 
similar, membranaceous, acute or mucronate. The palet is of nearly 
e^uai leiigth, thinner and 2-toothed at the apex. The flowers, panicle, 
culih, and leaves are unusually more or less softly haiiy. It is readily 
eatto by cattle^ {Plate Xiy : a, outer glumes j flowers.) 

Meliga BX7LBOgA--Bulbous Melic grass. 

This species is particularly distinguished by its large bulbous roots, 
or, more properly, by the bulb-like enlargement of the base of the culm. 
It grows to the height of 2 or 3 feet; the leaves narrow, scabrous, and 
mostly involute. The panicle is 4 to 8 inches long, narrow, with short 
atid distinct branches, which are mostly in pairs, erect aud densely 
flowered* The spikelets are about half an inch long, with usually 3 or 4 
flbwigr% the upi^er one sterile. The outer glumes are thin, broad, ahd 
obtus% the lower one 3 to 5 nerved, the upper 5 to 7 nerved. The flow- 
ering glumie is abbut a qLiiarter of an inch long, obtuse, roughish, and 7- 
n^i^yed. This palet Bhbrtei' than the flowering glume and ciliate on the 
keels, tMs species gi^^^ in the mountain region of California and 
Otegoh, alsb in Kevada^ Utah, Wyothiiig. (Plate XV : a, outer glutiies ; 

flowers.) 

MeLICA IMPEBFECTA. 

There are seven or eight species of Melica in California, some of them 
quite coihmon, but they do hot appear to have much agricultural value. 
The Metiea imperfeeta gvo'WB in tufts in shaded ground. There are sev- 
eral varieties which differ considerably^ size and general appearance, 
they hiay be described in general terms as growing from 1 to 3 feet high, 
with sliBhder, rather wiry culms ; the lower leaves are n arro w^ with longj 
tapering points, and about half as long as the culm, generally smooth or 
slightly scabrous. The roots are perennial with strong flbers. The pan- 
icle varies in the differentvarieties fromG to 12 inches in length, rather 
narrow, with distant rays, which are very unequal in length, and in clus- 
ters of 3 to 5. The longer rays are 1 or 2, or sometimes 3, inches long, 
flower-bearing for half or two-thirds their length, while the shorter ones 
^ to 1 iuch loiag, are flower-hearing to their base. The spikeiets are 
one- quarter inch or less in length and usually with two flowers, one of 
which is imperfect, sometimes, however, with three flowers, one or two of 
which may be imperfect. The outer glumes are frequently purplish, 
with thin, whitish margins, slightly obtuse, and 3 to 5 nerved. The 
flowering glume is about 7-nerved, usually purplish, rather acute,- the 
palet t)f about the same length and 2-toothed. The imperfect flower has 
a short pedicel and is about half as long as the perfect one. (Plate XVI: 
a, outer glumes J Z?, lower flower j upper flower ^ sterile flower.) 
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PDA eALiPORmcAr-^uBLcli grass. 

Common ill Oregon and California; one of the numerous "bunch 
^^ses" referred to in accounts of the wild pasturage of the country. 
The foliage is too scanty to make ft of much agricultural value, but that 
defex^t may be compensated for by tU abundant nutritious seeds which 
are said to be gathered for food by the Indians. It te near the Pm ten- 
4i*/oZia of the Eocky Moim tains. The culms are from 1^ to 3 feet high, 
erect, and scantily clothed with a few short, narrow leaves. The pani- 
cle is erect, 3 to 5 inches long, rather narrow and loose, the branches 
mostly in fives, unequal, from J to 1 J inches long, flowering above the 
middle. The spikelets are 3 to 5 flowered; the outer glumes are oblong- 
lanceolate, about 2 lines long, nearly as long as the flowers, 3-nerved, 
rough on the keel, somewhat scabrous, and acutish. The flowering 
glumes are lanceolate, convex or slightly compressed toward the apex, 
indistinctly 5-nerved, 2 to 3 lines long, acutish, minutely scabrous, the 
apex and margins scarious and of a bronze or purplish color, sometimes 
sligMly pubescent near the base. The pal6t is almost as long as its 
glume, narrower and bidentate at the apex. (Plate XYII: a, outer 
glumesj b\ first flower; c, second flower; third flower expanded.) 

PoA ARACHNIFERA— Texas Blue grass. 

The history of this grass is given in another part of this report. It 
is likely to prove one of the most valuable grasses for the South and 
Southwest. By means of its stolons or offshoots it multiplies rapidly 
and makes a den semipermanent sod. It produces an abundance of radi- 
cal leaves, and those of the culm are smooth, long, and of good width, 
about 4 to 8 inches long, and 2 lines wide. The culms are 2 to 3 feet 
high, each with about two leaves, with long sheaths and blade, the 
upper one sometimes reaching nearly to the top of the panicle. The 
ligule is short and rounded, or lacerated when old. The i>anicle is from 
4 to 8 inches in length, rather narrow, and with short, erect branches 
of unequal length, in clusters of from three to five, the longest seldom 2 
inches, most of them shorty nearly sessile3 and profusely flowering to the 
base. The spikelets usually contain about five flowers. The otfter 
glumes are ovate-lanceolate, acute, with whitish, scaidous margins, and 
scabrous on the keel. The flowering glumes are longer, graduaHy sharp 
pointed and smooth, except on the margins and midnerve, which are 
sometimes pubescent. In many cases there is a remarkable develop- 
ment of long, silky hairs at the base of each flower, but sometimes these 
are quite absent. (Plate XYIII : a, spikelet magnified.) 

DiSTiOHLis MARiTiMA---Salt grass, Marsh grass. 

This ijs described in most botanical works as Brizo^prti7)i s^ieat^mj hut 
recently the name given by Eafinesque has been accepted and restored 
to it by Mr. Bentham. It is a perennial grass, growing in marshes near 
the sea-coast on both sides of the continent, and also abundantly in 
alkaline soil throughout the arid districts of the Rocky Mountains. It 
has strong, creeping root-stocks, covered with imbricated leaf-sheaths, 
sending up culms from 6 to 18 inches hi gh, which are clothed nearly to 
the top with the numerous, sometimes crowded, two-ranked leaves. The 
leaves are generally rigid and in voliite, sharp-pointed, varying greaftly 
in length on different specimens. The plants are dioecious, some being 
entirely male and some female. The panicle is generally short and 
spike-like, sometimes, especially in. the males, rather loose, with longer, 
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erect branclies, and sometimes reduced to a few spikelets. The spike- 
lets are from 4 to 6 lines long^ ajid 5 to IQ flowered, the^^^fl^ being 
usually mudi compressed. Tlie outer glumes are smooth, narrow, and 
keeled; the flowering glumes are broader, keeled, acute, rather rigid, 
and faintly many-nerved. The palets have an infolded margin, the keels 
prominent or narrowly winged. The pistillate spikelets are more con- 
densed and more rigid than the staininate^ this cannot be 
considered a flrst-rate grass for agricultural parposes, it is freely cut 
with other marsh grasses^ and on the alkaline plains of the Eocky Mount- 
ains it affords an inferior pasturage. (P&te XIX: (t, outer glume's; by 
male flowerf female flower.) 

^^^^^^^ ^ ^^^^^^ 

A slender annual grass, which is very common in California and 
Oregon, and considerably resembling the small fescue of the Eastern 
States ( J^e^iiwj/i ^erie 6 to 18 inches high. 

The leaves are short and narrow. The panicle is from 2 to 5 inches long, 
with lew rather distant,short rays, which are mostly single at the joints, 
and apt to1)e one-sided, sometimes with tie lower ones spreading o^^ 
flexed. Tlie spikelets are from 2 to 5 flowered, on short, thickened pedi- 
cels, varying from smooth to pubescent. The outer glumes are acute, 
the upper one 3-nerved, about one line long, and longer than the lower 
one, which is l-nerved. The flowering glumes are 2 or 3 lines long, with 
an awn nearly twice as long; the palets have each two short, bristle-like 
teeth, which often project beyond the flowering glume. The grass is of 
little vakie, except as it lielps to ^ pasturage of uncultivated 

grounds. (Plate XX : a, outer glumes ; Z>, &, flowers.) 

Elyhus condensatus— Giant Eye grass. 

This is a perennial grass, ranging^ from San Diego throughout the 
State, and into Oregon and Washington Territory, also in the Eocky 
Mountain region of the interior. It is very variable, but always a 
strong, heavy -rooted, coarse grass, from 3 to 6, or even to 12, feet high. 
Mr. Bolander states that it seems to do excellent service by fixing the 
soil on the banks of creeks and rivers. In the larger forms the xjuhns 
are half an inch thick. The leaves are smooth, 2 feet long, and an inch 
w ide, or more, and the paiucle 8 to 14 inches long and an inch and a half 
thick. As it usually occurs in arid grounds, it is from 3 to 6 feet high, 
the leaves about a foot long and half an inch wide, and the spike-like 
panicle 4 to 8 inches. In ^^ffi^ form the branches of the panicle are 
subdivided and one or two inches lohg,^^^ M commonly there are two 
to five sessile spikelets at each joint of the rachis, the spikelets about 3- 
flowered. The outer glumes are subulate or short, bristle-like. The 
flowerihg glumes are mostly coriaceous^ 5-nerved, rounded on the back, 
and acute or mucronate pointed. 

There is a variety called ^ri^io(?^to, whic has a more slender, less 
crowded spike, the spikelets more distant, not more than two at a joint, 
and frequently single, the culm more slender, and the leaves narrow or 
involute. This variety seems to unite the genus to Triticum. (Plate 
XXI; spikelet; J, outer glumes; o, flower.) 

EECa>IIJH eiOUTAEI^^ 

This is a common forage plant in California, and although it occurs 
si)aringly iii diflerent x>arts of the United States is not elsewhere eco- 
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nomieally employed. It is properly neither a grass nor a clover, but a 
plftntl^elmigingtQtliegerajiium^^ Itisalo^^^ branclied^spreadingj 
anaual plaiil, seldom more thau 2 feet high, tMe stems juicy and hairy, 
the leaxres pinnateji 3 to 6 inches long, ccmsisting of about sis pairs of 
leaflets, which are 4 to 1 inch long, gashed with teeth and divisions 
reaehing half or more than half to the midrib. The flowers arise from 
an axil or joint of the stem oii a peduncle longer than the leases, which 
at the top ibrma an umbel of 4 to 8 flowerSj each borne on a slender 
stalk or pedicel J to 1 inch long. The small flowers consist of 5rlance, 
oblong sepals, 2 or 3 lines long, 5 rose-oolored petals a little longer than 
the sepals, 10 stamens, 5 of which are shorter and sterile, and an ovary 
composed of 5 carpels surrouuding the central axis, each containing one 
seed. As the fruit matures the tops or styles of the carpels elongate to 
an inch or two in length, and when perfectly ripe they separate elasti- 
eally ficom the axis y the long styles become much twisted and the seed 
is dispersed. 

Professor Brewer, in the Botany of Galiforma, says of this plant:. *^It 
is a valuable and nutritious forage plant, reputed to impart an excellent 
flavor to milk and butter.'' (Plate XXIL) 

Teifqliumi*rocumbens— Small 

This small clovi^r is a native of Buropej which has become exten- 
sively haturali^ country, particularly in the 
Mddle and some of the Southern Stat^ It has a perennial root from 
which spring several procumbent, slender, branching stems. Under 
favorable circumstances it rises to a foot or more in height. The leaves 
are numerous but small, having a very short petiole, and composed of 
three obovate or wedge-obovate leaflets, which are notched at the apex 
and finely toothed on the mar^, except near the base. They are 
from one-quarter to half an inch longY and the terminal or upper lea^^ 
is short-stalked. The stipules at the b^ise of the petiole are short and 
ovate. The heads are one-quarter to half an inch in diameter, composed 
of from 15 to 20 small, bright-yellow flowers, and are borne at the ex- 
tremity of sleiider stems or peduncles 1 to 2 inches long. 

This clover is valuable as a volunteer in uncultivated fields, but fur- 
nishes too light a yield for profitable culture wherever the common red 
dover will thiivev (Plate 

Medioago lupulina— Hop medick, Black medick. 

T^ so much the appearance of small yellow clover (Trifo- 

Uwn pTQcmnMns) that a very careful examination is sometimes needed 
in oi^er to distingmsh between them. Their habit of growth is similar j 
the medick, however, is longer stemmed } the stems are more angular 
and hairy. Both have the flowers in small heads or clusters, and both 
belong to the clover family, but to two distinct genera. The main dis- 
tinction is seen in the pods, ^hich in TrifoUum M-e small and generally 
included in the calyx, while in Medieago the pods are larger and bent 
or curved, in some species spirally twisted. In the black medick the pods 
are kidney-shaped, and when matufce becdme^^^^^^^ a blackish color. The 
lea^^es are very similar to those of the small yellow clover, but larger 
and broader. It is also a native of Europe, but has become extensively 
naturalized, and wOl often be fonnd in the same field with tlie clover, 
generally spreading more exteBsivelyc In agricultural value it is prob- 
aWy about its equal* (Plate XXIV.) 
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^^^^^ ^^^^^ ^^^^^^^^^^^^^^ 

This forage plaii% is extend vely cultivated in Califomia. Professor 
Brewerj in tlie Botany of California, say^ 

In cultivatiou it is probably, the mo^t valiiaMe of forage plants for warm and dry 
regiong. Tbe root of ten readies a deptb of 8 or 10 feet and may endure for many^ years. 
Tbe berbage is very ntitritious, and on deep soils witb proper moisture it yields several 
crops, in some parts of the State growing and blooming nearly through the yean 
There is no specific diiference between the English and German lucern and the Spanisli 
and Chilian alfalfa, but it is popularly believed that tlie Chilian variety is better 
adapted to this State than the European. 

Tile plant readies tlie^greatest perfeetion as a fodder-plant under the 
system of irrigation. It belongs to the samefamily as the clover, growing 
ii-om 2 to^ feet high, with an upright, smooth stem, much branched 
above, and with an abundance of teruate leaves, f to 1 inch long, ob- 
lauceolate, and toothed at the upper part. At the summit and ends of 
the branches the purple flowers are produced in small^ oblong clusters, 
succeeded by numerous short, spiral-twisted, smooth pods. It is little 
known in cultivation in the Eastern and Souther States, and is deserv- 
ing of more extended trial. (Plate XXY.) 

Eespectfall^ submitted. 

GEOEGE VASEY, 

TT T Botanist. 

Hon. GEORaE B. LoBiNa^ 

Conmissio?ier af Agriculture, 
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VETERINARY REPORT. 



The reijorts containing the results of the experiments conducted by 
Drs. Salmon and Detmers during the past year, together with much 
other information of a valuable character relative to the nature and 
cause of fatal and destructive diseases incident to domestic animals, 
will be found below. Dr. Salmon's report contains a detailed statement 
of his experiments with swine plague, fowl cholera, and Southern cattle 
fever. At the conclusion of his last year's work Dr. Salmon was con- 
vinced that an investigation of the contagious fevers .of animals must 
be. to a large extent, an investigation of bacteria, and therefore it was 
necessary to devise an apparatus in which they might be grown with- 
out contamination from atmospheric germs. This apparatus would have 
to admit of the sterilization of the cultivation medium by heat, allow 
access for additions of virus and the removal of portions of the same 
for experimentation, without great danger of contamination from germs 
floating in the air. The rules to govern the sterilization wcire also to be 
developed; in fact this method of investigation, made necessary by the 
most; recent discoveries, was almost' as new to science as to himself, and 
it needed perfection on every hand. This first occupied his close atten- 
tion, and after considerable experimenting he succeeded in producing a 
simple and inexpensive apparatus that has proved very satisfactory. 
This apparatus is minutely described and comprehensively figured in 
the accompanying report. By its use pure cultivations of virus can be 
carried to almost any number of generations. 

The ultimate objects of Dr. Salmon's investigations have been, first, 
to discover the exa<jt form and nature of the germ causing the diseases 
under consideration; second, to learn how it is distributed, and how this 
distribution can be prevented ; thirds the best methods of destroying 
the virus within as well as outside of the animal body; fourth, methods 
of rendering animals insusceptible to the effects of th^jse germs; and, 
fifth, if it be possible to establish breeds of animals that are insuscepti- 
ble to such diseases. While these points have not as yet all been solved, 
his report will be found both interesting and instructive. 

Dr. Detmers^devoted the greater portion of his time during the past 
season to experiments with prophylactics, with the hope of discovering 
a cheap and efficient preventive of swine plague. The results of his 
experiments, especially with carbolic acid, will prove of great value in 
those localities where this disease has heretofore been so destructive. 

The responses of the correspondents to the circular letter forwarded 
by the department show that the seat of swine plague has moved 
southward, and that during the past year it prevailed in a more malig- 
nant and destructive form in the States of Missouri, Arkansas, Tennes- 
see, Georgia, Alabama and Virginia than in the States of the Northwest, 
where it has heretofore prevailed more extensively than elsewhere. 

In addition to the reports mentioned above, the attention of the 
reader is directed to the final report of Dr. Lyman on the subject of con- 
17 Aa 257 
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tagions pleiiro-pneumonia ; the results of an investigation of epizootic 
diseases among both horses and cattle in the State of Illinois; of an 
outbreak of anthrax among cattle in JTew Jersey^ and brief extracts 
from letters of correspondents of the department relative to diseases 
prevailing among domestic animals. 



INVESTmATION OF SWINE PLAGUE , FOWL CHOL- 
ERA, AND SOUTHERN CATTLE FEVER. 

EEPOET OF D. E. SALMOI?^, D. Y. M. 

Hon. GEOEaE B. LORINO, 

Oommissioner of Ag-rimilt'UrG : 

' Sib : I have the honor to snbmit the following report of investiga- 
tions made by me into the nature and character of the diseases known 
as swine plague, fowl cholera, and southern cattle fever. Before detail- 
ing these investigations^ howeverj it seems best to refer at some length 
to the methods which have been adopted in making them, and to call 
attention to the results that have been in view. Without such an intro- 
duction the reader could scarcely be expected to understand either the 
value or the objects of the work," and it would appear to him like a hap- 
hazard groping in the dark for something which might only exist in im- 
agination. 80 far from this beiiig the case, I shall endeavor to show 
that although but a few years ago the investigations of this class, of 
diseases was haphazard work, with scarcely a hope of successful resultig, 
this is no longer the case; and to-day we see certain definite results to 
be obtaihed— results which seem almost within our grasp, and which 
mu&t place us in a position^^ control these diseases in a most perfect 
manner. Only a year or two ago such a statement would have been 
regarded as chimerical in the extreme and unworthy of attention, but 
so great has been the progress of investigafion in this direction within 
that time that it may be safely asserted that at present no well-informed 
man can be found who would c 

It has been a great pleasure to the writer to be able to oifer evidence 
for such views in his reports to this department, and it is with the great- 
e&t gratifieation that, whereas but two years ago he could only record 
his conviction that science would by patient labor eventually master 
every difficult^' connected with the control of these plagues, he is now 
able to point to the method of inoculation now being x^racticecl on a 
large scale in Erance for one of the most destructive of them, and to 
his method of disinfection and inoculation for another, which is de vet- 
oped in this and the preceding report. The evidence in support of his 
views is now so steadily accumulating on every hand, however, that 
there can l>e no longer reason to doubt the early attainment of his most 
sanguine expectations. 

PAET L-OBJEOTS Am) METHODS OF IF?ESTIGATIOH. 



OAUSB OF CONTAG-IOtrs PEVEBS. 

It has long been evident that this class of diseases could not be per- 
fectly controlled until we learned their exact cause. That they were 
due to something from without the body which succeeded in gaining 
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©ntraoce and accomplished the most profound changes in the Uqiiidjs and 
various affected organs has been freely admitted ; but whether this was 
"degraded animal bioplasm," a fungus, or a formless ferment, due pos- 
sibly to the atmospheric condition or to electrical phenomena, were points 
enveloped in the deepest mystery- And while this mystery remained 
unsolved we were powerless to advance beyond quarantine and disin- 
fection, and could have no idea of the direction in which to turn for 
other means of prevention or remedies. 

IJven the doctrine of a contagium vivumj or living contagion, was and 
is still contested, and such formless ferments as pepsin and diastase are 
mentioned as examples of bodies which possess the essential properties 
of contagia. I>low, while it rnay be true that these bodies act simply 
by contact, and that if we make our solution of them of a certain stjreiigth 
and Qan remove the products of fermentation as fast as they are formed, 
an indefinite amount of material may be acted upon without adding 
to the quantity of ferment, there is still a radical difference between 
these bodies and the contagia. For instance, we may take one drop 
of the blood of a fowl that has died of cholera and add it to two thou- 
sand times its volume of infusion of the muscles of fowls in a suitable 
apparatus, and in twenty-four hours the one-thousandth part of a drop 
of this infusion introduced beneath the skin of a healthy fowl will pro- 
duce the disease with all its virulence. We may go further, and place 
one drop of this first cultivation in a second apparatus and again dilute 
it with two thousand times its bulk of innocent infusion, and in another 
twenty-four hours our second cultivation will have the same activity as 
the first, though the one-thousandth part of a drop used for the inocu- 
lation would contain but the one four-billionth part of a drop of the 
original blood. We may continue thia dilution under the same condi" 
tions, as 1 have done, to the third, fourth, fifth, or even sixth cultiva- 
tion, at which time the amount inoculated could contain but the one 
sixty-four sextillionth part of the drop of the original blood, and still 
the same virulenqe remains. There is no doubt, then, that the virus re- 
produces itself. 

What would happen under similar treatment to a solution of diastase 
or pepsin ? Suppose we make a standard solution of one grain of pep- 
sin to the ounce ; it may, as I have admitted, transform an indefinite 
amount of albuminoids into peptones, providing we are able to remove 
the peptones as soon as formed. Let us take a drop of this standard 
solution, however, and dilute it two thousand fold, and what is the re- 
sult We have at once destroyed the properties of the solution, and 
these cannot be redeveloped except by evaporating the liquid until ttie 
original quantity is obtained, or by adding more of the ferment. And 
this is just as true of diastase or any other formless ferment with which 
we are acquainted. In other words, formless ferments are unable to 
reproduce themselves, Eeproduction and multiplication is a function 
of living matter and of this alone, and when we have proved that virus 
can be cultivated indefinitely it is equivalent to demonstrating that its 
essential constituent is a living thing. 

PATHOGENIC BAOTEE.IA, 

Admitting the cause of contagious diseases to be a living organism, 
and we have next to inquire into the -character of this organism, its 
morphology, physiology, and place in nature. This, again, was a mooted 
question for years. Was it living animal matter resembling the leu- 
cocytes, or, as it has been called, degraded bioplasm"! Or was it one 
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or more of tlie various varieties of fungi I In preceding reports the 
vrriter lias referred to tlie brilljant investigations of Dr. Kochj by wMch 
he demonstrated the pathogenic action of the ^aoito att^^re:^^, a va- 
riety of bacteria, in the disease known as charbon* Later studies of 
this disease by Pasteur, Toussaint, Greenfield, and others, fully confirm 
Koch's results, and place the matter, as far as this disease is coDcerned, 
beyond doubt. Fowl cholera has also been shown by Pasteur to be due 
t;o a form of bacteria, a conclusion which I have been able to conflm 
by new and very important evidence, as will be seen from the section 
of this report devoted to that disease. 

In those cases in which the cause of contagious fevers has been dis- 
covered it has been shown that they are due to a multiplication of bac- 
teria within the living body, and the daily a<3cumulating evidence indi- 
cates that the different diseases of this class are all the effects of closely- 
related organisms. It is to be expected, therefore, that an investiga- 
tion of contagious diseases must be^ to a considerable extent^ an inves- 
tigation of bacteria. In the past it has been quite the fashion to iidi- 
cule ^ this class of investigations as visionary, and at best unreliable 5 
but it would seem that the recent and very important dis6oyery by 
Pasteur of amethod of mitigating the activity of a virus by a peculiar 
method of cultivatiug the bacteria would be amply sufiacient to quiet 
such ridicule in the future. More than twenty thousand sheep have 
been rendered insusceptible to charbon during the present year by such 
attenuated virus, and of the immense number thus inoculated it is ques- 
tionable if a single accident h as occurred. Practical results of the very 
greatest importance have, therefore, already been attained, and this di- 
rectly from a study of the bacteria— results which it would have been 
clearly impossible to accomplish if these organisms had been ignored. 

INOCUJLATION EXPEEIMENTS. 

The investigation of bacteria to be of any service, however, must go 
hand in hand with inoculation experiments. We may discover a form 
of bacteria in the tissues and fluids of the body, and we may be able to 
cultivate it in a state of purity for an indefinite number of generations, 
but we are not justified in concluding that it has anything to do with 
the disease until we have produced unmistakable cases by inoculating 
mth a smaU quantity of one of these cultivations. Even positive ex- 
periments of this nature have not heretofore been considered sufficient 
evidence to warrant a final conclusion. It must be proved, by a num- 
ber of tests, that the death of the organism, from various causes, al ways 
coincides with the destruction of the activity of the virus. These points 
must all be brought out by inoculation experiments. And when we 
come to mitigate the virus, to learn how successful vaccinations can be 
performed, to test the strength of disinfectants, to bring out the com- 
parative susceptiMlities of animals and the methods of rendering them 
insusceptible, to learn if this insusceptibility can be conferred by hered- 
ity upon the offspring, we are powerless to take the first step, or, indeed, 
any succeeding st^p, withouta continual recurrence to such inoculations. 

But such experiments are now classed as ^' vivisection,?^ and not only 
in Europe but in America we are met by a set of misguided persons 
who, not content with manufacturing public sentiment against vivisec- 
tion and the vivisector, are asking for laws to practically stop such in- 
vestigations. In the name of humanity they ask that not only the mil- 

* The writer has diacussed this qtiestion at'greater lentrth in articles entitled^Cbar- 
^^^aad the Germ Theory of Di^Qme^^ Aiim-kaii Mmithly Microscopical Joum<il, lS8l^ pp. 
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j lions of animals scattered over the worldy but that mankind as well, 
shall be condemned to suffer decimation from contagious plagues for 
yet untold generations, simply because in ordei' to learn how to prevent 
such scourges we must sacrifice a few hundreds or thousands of animals, 
which at the best are destined to be slaughtered to satisfy our camiv- 
erous appetites. It is not my purpose to enlarge upon this topic in the 
present report, and I should not have mentioned it but for the fact that 
in enlightened England the absuTdity has lately been committed of tying 
the ha^nds of some of their ablest investigators ^b^^ an enactment of this 
eharacter ^ and, as the investigntion of these diseases so completely de- 
pends upon this method of researchj it seems a favorable time for calling 
attention Iso its importance. 

EXAMINATION OF LIQUIDS FOB BACTERIA. 

The search for disease germs or pathogenic bacteria in the liquids and 
solids of the body is, in spite of the many recent and improved meth- 
ods of investigation, extremely difficult and unsatisfactory. Whether 
they are less numerous than we should expert, whether their reactidn 
to staining agents differs ft*om that observed with septic bacteria, or 
whether the characters of the liquid surrounding them should be ac- 
cepted as the cause of this dilSiculty, I am not prepared to decide. But 
certain it is that even in fowl cholera, which is undoubtedly due to bac- 
teria, onemay examine many preparations of blood or tissues, stained 
or unstained^ without being able to discover what he can unhesitatingly 
accept as these organisms. When we come to the examination of prop- 
erly-prepared cultivation liquids the difficulties vanish, and there m no 
longer reason for either doubt or uncertainty. Prei)arations may be ex- 
amined, stained or unstained, and with a good lens, giving a power of 
seven hundred to one thousand diameters, the bacteria are clearly shown. 

To stain the bacteria the method de\ised by Koch has been found to 
give by far the best results. A drop of the liquid is placed upon the 
slide and spread to a uniform thickness j it is then rapidly dried over 
the lamp and a drop or two of a solution of aniline violet, two grains to 
the ounce, is applied and immediately washed away with a stream of 
distiUM water. The slide is again driedj a drop of pure Canada balsam 
is applied to the cover-glass, and this is inverted over the preparation- 
At this time, if we are dealing with a cultivation liquid, it may be im- 
possible to detect with the unassisted eye even a trace of violet coloring, 
and yet on examination with a sufficient power the organisms wUl be 
feund to be perfectly stained. In the case of blood the staining is qnly 
too apparent, and the statement made by some observers that only bac- 
teria take this color, and that it may be considered as a method of de- 
termining the nature of small particles for this reason, has nctt been 
borne out in my work. The nuclei of the red corpuscles of birds stain 
deeply, and in case an attempt is made to "fix" the preparation with 
osmic acid the constittients of theplasmau*re coagulated, assume a granu- 
lar form, and when stained the appearance is that of a zoogloea cluster 
of micrococci. In the blood of fowl cholera it has often proved extremely 
difficult to render the bacteria visible, while with the blood of swine 
plague sent me by Professor Law the micrococci could be seen in both 
Stained and unstained preparations to the greatest satisfaction. 

Some microscopi^ts have been succesefol by placiog pieces of the tis- 
sues in Mcohol for twenty-four hours, then imbedding in a rath^ soft 
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mixture and cutting tlie sections in a microtome. The sections tMs 
obtained are placed for half an hour in a staining fluid composed of 
y half a grain of aniline violet in an ounce of distilled water ^ they are 
then placed for two minutes in dilute acetic acid (4 minims to the ounce), 
then for one minute in ordinary alcohol^ then for one minute in absolute 
aleohol/ finally for two minutes in oil of cloves, when they are mounted 
in Canada balsam^* 

The difficulty of making sections with such imperfectly hardened 
specimens has led me to use a longer process of hardening with chromic 
acidj one-fifth of one i>er cent., and alcohol, equal parts, the results being, 
so far as I can judge at present, identical. In neither case, however, 
has the success been very flattering. 

For til e examination of the preparations I have used a one-tenth and 
one-fifteenth inch water immersion, objective, and a one-fifteenth homo- 
geneous immersion, ail by Tolles, in connection with an Abbe-Zeiss illu- 
minating aiiparatus. These apiJliances therefore rejiresent the utmost 
perfection of the day, while the methods used are those which have 
given the best results in similar investigations^ and if the examinations 
have not been as satisfactory as c43Uld be desired it is probably due to 
the inherent ditfculty of the subject and to the fact that our methods 
niay still be improved. 

KEEPING- DISTILLED WATER FREE FBOM BACTERIA. 

In this class of investtgations it is absolutely necessary to use dis- 
tilled water,- we need it for our immersion lenses, to make staining and 
hardening solutions, to dissolve anddiltitereagents, and for many other 
puri)oses. But even distilled water, as I have shown in a preceding re- 
port, very soon teems with immense numbers of bacteria, organisms 
which at present we have no means of distinguishing from those which 
are the active cause of some of the contagious diseases. It is plain, 
therefore, that if we use distilled water swarming with bacteria in our 
hardening or staining solutions, if it constitutes a part of the reagents 
that we use upon our preparations, or even if it is used to make cultiva- 
tion liquids, these innocent organisms may be mistaken for pathogenic 
ones, and our conclusions will be entirely without value. 

To guard against such errors I have devised the apparatus illustrated 
in Plate II, Fig. 2, The flask A, after thorough cleaning, is filled by 
filtering into it freshly distilled water, and the mft rubber cork, through 
which pass the tubes B and 0, is tightly adjusted. The tube B does 
not reach the water in the flask, bnt is designed for admitting filtered 
air, and is packed for two or three inches from the external orifice with 
cotton woolj while the tube G, which acts as a siphon, reaches to the 
bottom of the flask and terminates externally in a piece of caoutchouc 
tubing, 1), on whieh is placed the compressor E, and into which fits the 
terminal tube F. The whole may be kept for several hours before filling, at 
a temperature of 220^ to 225oF., to kill all germs which may be lodged 
in the cotton-filter or the tubes. The distilled water, after being placed 
in tiiis Apparatus, is boiled two or three times at intervals of a few hours, 
care being taken to keep the filter from becoming wet by condensation 
of steamv a precaution which I have found necessary to the value of 
such a filter, and just at the end of the last boiling the compressor is 
opened, and if necessary the ventilating tube is closed until the press- 
ure of the steam has' forced the water to fill the siphon. The com- 
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pressor is now closed^ the vmtilatmg tube opened, and the apparatus 
is ready for use. Of course, whenever the compressor is openedj water 
flows £ic^(5m the flask,^ an the small quantity which has been in the 
terminal tube is rejected the remainder will be found free froni contami- 
nation with Bueh organisms. 

PBEPARIN<J AmLlNE STAININa FLtJID. 

For this |}urpose a solution of the aniline violet is made in strong alco 
hoi of such a strength that each drop contains one-sixteenth of a grain 
of the coloring matter, and in this form may be preserved convenientfor 
use at any time. When some sections are to be stained one drop of Urn 
Is placed in a drachm of pure distilled water, and this is at once filtered 
and used ; this makes the solution of half a grain to the ounce. For the 
stronger solution four drops are required to each drachm of distilled 
water. In this way is obtained a solution free from bacteria and giving 
results worthy of confidence; but if this aqueous solution is allowed to 
stand a few hours the development of these organisms commences and 
it is no longer fit for use. If those who investigate these diseases persist 
in using old aqueous solutions of aniline, or even aniline inks for their 
ataining fluids, th^ must not expect very much reliance to be placed in 
the accuracy of their results. 

. THE CXJIiTIYATION OF BACTERIA. 

In the preceding report a form of apparatus was described for mak- 
ing such cultivations, but this was soon found too complicated for the 
purposes of investigation. A simple apparatus was needed, provided 
with a ventilating tube packed with cotton, which would take but little 
space in the incubator, that could be made, if need be, in the most primi- 
tive laboratory, that could be easily filled with the cultivating fluid, and 
when sterilized might be preserved for use at any time, the contents being 
readily accessible for inoculation and forremoval, either for examination, 
for producing other cultivations, or for inoculation experiments, and all 
with the least possible chance of ^dniitting the germs of bacteria continu- 
ally floating in the atmosi)here. ^fter several months experimenting the 
apparatus shown in Plate I, Fig. 1, was settled upon as 'satisfactorily 
fining these conditions. It consists of a test-tube five inches long and 
three-fourths of an inch in diameter, and in the one case is closed With 
a rubber cork pierced with a single hole, and in the other the tube is dr awn 
down near its upper extremity to one-fourth of an inch in diameter. In 
the rubber cork is placed a piece of glass tube one-fourth of an inch in 
diameter that just reaches the lower end of the cork, but projects three- 
fourths of an inch above the upper end, on which is i^laced a close-fitting 
piece of caoutchouc tubing one inch in length, into which, again, fits the 
bent-glass tube D, the external part being packed with cotton-wool as a 
filter. Tbe adjustable ventilating tube is arranged in a simdar manner 
in the second form of apparatus. 

These tubes are about half filled with the cultivation liquid and are then 
then placed in a vessel that contains three or four inches of water, Plate 
Xr, Fig. 16, that can be tightly covered, in which they are boiled three 
or four times at intervals of a few hours. In this way the whole appara- 
tus, Including the ventilating tube and its cotton filter, is subjected to 
the heat of boiling water, or to steam of the same temperature. A steril- 
izing apparatus arranged for heating the tubes in a receptacle surrounded 
by baling water, a section of which is shown in Plate XI, Fig, 17, has 
not given as good results as the simpler method of placing them directly 



264 REFORT OP THE COMMISSIONEB OP AGRICULTURE. 



in the hot water and allowiDg aie steam to eome in actual contact with 
the parta out of the water. 

:Notwithstandiiig the frequent assertions of experimenters that culti- 
vation liquids may be easily sterilized, and that boiling for five minutes 
is sufficient for this, I have been forced to the conclusion that the per- 
fect stcrilizatiDn of such liquids is frequently attended with serious dif- 
ii culty. On one oecasion twenty cultivation tubes were boiled four times 
at intervals of a few hourSj each boiling being continued for ten to fif- 
teen minutes, in the vessel shown in Plate XI, Fig. 16. Unfortunately, 
after the last heating, the lid was removed and not replaced 5 the cold 
air coming in contact with the ventilating tubes condensed the vapor in 
the filters, and as a result every tube became infected with atmospheric 
bacteria, and was turbid with them within three days. 

Again, while at Atlanta investigating the Son thern cattle fever, the 
sterilizing apparatus, shown in section in Plate XI, Pig. 17, was used 5 
it consists of an inner compartment surrounded by boiling water and 
steam, and covered with a double lid having an "air space af two inches. 
The cultivation tubes were but a degree or two below the boiling point 
as determined by actual test, and to illustrate the difficulty of stefifizing 
them I transcribe the following record from my note-book. In all case^ 
the tubes were allowed to remain in the apparatus till cold, thus sub- 
iecting them to a high temperature for a much longer time than is 
indicated by the actual duration of the boiling; 

July 20, 5 m.—Ninete6Ti cultivation tubes were filled with iuftision of beef, placed 
in tlie apparatus/ and the i^ter boiled for ten roinntes. 

My 21, 9 a. m.-— A few tubes, on careful inspection, indicate the verj begijining of 
turbidity. They were all placed in the apparatus and this heated to boiling for ten 
minutes, and this boiling repeated at 5 p. m. 

July 22. —The apparatus boiled morning and evening the same as yesterday. 

t7?*72^ 23.— Boiled once, bemg six times in aU. 

27.— Seyen of the tubes are turbid; the remainder are placed in the apparatus, 
and this again boiled for ten minutes. 

August 1.— But six tubes remain free from bacteria. Most of the affected ones have 
but a slight bacterial membrane on the surface, while the liquid beneath is nearly as 
transparent as formerly. The bacterium which thus resists heat is a Baoillus, some- 
what peculiar inits characters, as it divides into shorter members than the B. suUilis. It 
is about ■g-fffceth of an inch in diameter, and divides into rods ^jj^^th to -trijWth of an inch 
in length, many of these subdividing into members rsiinrth to xB'oinr'fcii of an inch long, 
and then closely resemble Bacterium ter7no. The spores seem to be spherical particles 
^Tj^trth of an mch in diameter. 

August 5.--Thirteen tubes filled to-day with iresh infusion of beef. They were placed 
in the apparatus, which was boiled for ten minutes at noon and for fifteen minutes at 
six o^ciock. 

August 6,— Every tube is turbid with bacteria. Thirteen tubes were now flUed with 
fresh infusion, neutralized with liquor pot^ssaa. They are placed in the apparatus, 
which is boiled from 11 to 11.30 a. m., and agaui from 4.30 to 6.30 p. m. 

August 7. — The apparatus boUed from 9 to 10 ^. m. - 

August S,-— The apparatus boiled an hour in the morning and another hour in the 
evening. - - . 

>l'M^wsf 9,— -BoSed an hour in the morning/ 

August H.—Five of the tubes are turbid with bacteria ^ the remainder returned to 
the apparatus and boiled, 
^^le^ridsf 15.— Two more tubes are turbid, 

1 hare been some what at a loss to account satisfactorily for the extreme 
difficulty of sterilizing the tubes iu these cases. I am certain it was not 
due to atmospheric infection after sterilization, for particular attention 
was given to the condition of the Tcntilating filterSj and hundreds of 
such tubes have been preservedfor an indeflnite time, on other occasions, 
after sterilization without becomin«^ Infected. It is possible that the 
extreme drought had something to do with this extraordinaory resistance 
to heat. It is well known, for instance, that the germs of the hay bacil- 
Im when obtained from dry hay withstand seveml hours^ bdiUng, while. 
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^iien fresli and inoist, they are destrdyed in as many minutes. Professor 
Tyndall, I belie ve^ has explained this by suppostng that the perfectly 
dry spores do not readily imbibe waterj and are not moistened for several 
hours after being placed therein, and while dry thoy are not destroyed 
by the heat of boiling water. 

Whatever the explanation may be, it is a new illustration of the fact 
that a few minutes' boiling cannot be relied upon to sterilize sucji 
liquids, and that unless our cultivation liq preserved at 1Q(K>]I?, 

a sufficient time before use to prove that they contain no atmospheric 
germSj the results are at best untrustworthy. 

MANNER OF trSINO THE CULTIVATION APPARATUS. 

The cultivation liquid is made by infusing the muscles of various ani- 
mals in distilled water at a temperature of 150^ to 160<='F. for two or 
three hours, then boiling and filtering. The liquid thus obtained should 
be as limpid and (Colorless as the purest water. The cultivation tubes 
aa:e half filled with this, previouBly neutralized with caustic potash, and 
sterilized as already described. Hie blood for inoculation is either ob- 
tained directly from the veins by means of vacuum tubes, as described 
in my preceding report, or when convenient the heart is opened by a 
kmfe, &eed from germs by passing it through the flame of a lamp, a piece 
of capillary glass tubing \irawn to ^th of an inch in diameter and one- 
half to three-fourths of an inch long (Plate XI, Fig. 18), is taken up 
with flamed forceps, passed through the flame itself, and touched to the 
blood in the heart, with which it immediately fills by capillarity. The 
ventilating tube of the cultivation apparatus is now passed through the 
flame and removed, and the bit of capillary tube containing the blood 
is dropped through the opening into the liquid. The ventilating tube 
is again flamed and replaced and the apparatus placed in an incubator 
atlOO^F. 

The multiplication of germs becomes apparent from the turbidity of 
the liquid in about twenty hours. To examine this liquid without con- 
taminating it with germs from the atmosphere, a capillary pipette is 
made by drawing a long and fine projection to an ordinary glass tube, 
as shown in Plate XI, Pig. 15, the end being sealed. The extesmal part 
of the body of the tube is packed with cotton wool, and the whole is 
then baked for several hours at a temperature oi^^O^F. to destroy all 
germs. Eow^ to obtain a sample of the cultivation liquid, a small caout- 
chouc bulb is adjusted as in the figure, the point of the pipette is bro- 
ken, the ventilating tube is removed with the precautions alrea;dy men- 
tioned, the pipette is flamed and passed beneath the surface of the 
liquid, when the bulb is compressed to expel a small quantity of the 
pure air which it contains, and the liquid which takes the place of this, 
as the bulb resumes its original form, is removed in the pipette and can 
be used for microscopical examination, for inoculating animals, or for 
starting new cultivations. 

It sometimes happens that in spite of all precautions our cultivations 
are impure; we can plainly see that there are two forms of organisms. 
One grows at the bottom of our cultivation liquid while the other oc- 
cupies the surface, where it forms a covering membrane ; one is motion- 
less while the other swims with the plainest undulations or gyrations 5 
one may be spherical or oval while the other is rod-shapped. It has 
been common to speak of these different forms as but stages in the ex- 
istence of the same organism ^ but a study of their life history has not 
justified this view, and we are now satisfied that such appearances in- 
dicate contamination of our cultivations with some of the countless germs 
continually floating in the air. 
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Sometimes it is very desirable to g gems and 

obtain a pure cultivatioii from an impure one, fa ^iMM i30ssibla? At 
one time it wa« supposed tliat it mig*lit be aeeomplislied by continuous 
cultivations^ but experiment demonstrated that usually the diferent or- 
ganisms retained their relative proportion to each other through an in- 
deHnite number of cultivations. Lately Buchner has suggested a prac- 
tical plan which may be carried out very successfully with the appa- 
ratus of my invention described above* 

The organisms from the atmosphere in all well-made cultivations are 
less numerous than the disease germs, and above all they are found 
more particularly at the surface^ while the latter prefer to grow in the 
deeper layers of the liquid. A drop of the cultivation liquid is taken 
from near the bottom of the tube, with suitable precautions, and placed^ 
in another apparatus as if for a fresh cultiv^on ; this is at once agitated 
to diffuse the drop equally through the whole. Now a drop is taken 
at once from this and placed in a third api:)aratu8, and from the third a 
drop is placed in a fourth for cultivation. The drop taken from the 
second apparatus contains smooth of a drop taken from the first, and that 
from thethird contains but sToTo^^^ of the first drop/ STow, if a drop of 
the first cultivation contained 500,000 disease germs and 50,000 septic 
germs^ it is plain that every deep of the second dilution would contain 
two of the former, while there would only bi© one of the latter to every 
five drops. If the number of germs is greater, as is gentgraliy the case, 
we have only to resort to a third dilution and vary the quafntity of the 
diluting liquid to suit our case, and by starting a number of cultivations 
fi?om this we win get some in which the organism exists in perfect purity. 

ITLTI1M[Ai?E OBJECTS OF STTOH INV^ESTiaATIONS. 

Of course our first endeavor by cultivation experiments is to isolate 
the contagious germs to determine their form, manner of growth, and 
multiplication ; to learn their place in nature; the conditions which are 
favorable and unftivorable to theju. But science of to-day is too prac- 
tical to stop here— we must have results which will enable us to control 
the contagious plagues more i>erfectly than heretofore. In the first 
place we must know how these germs are distributed j in what manner 
they leave the siok^animal; whether they are carried by currents of 
air ; how and for wMt time they are preserved on or within the soil or 
in stables ; and in what manner they find their way into the bodies of 
healthy animals. : 

When our infomation is satisfactory on these points, we are in a posi- 
tion to inquire how such germs may be destroyed, the chemical agents 
which are most eflicient for this purpose, the strength in which they 
are to be employed, and the effect of ventilation and of plowing or 
burning infected pastures. 

Having learned what is possible in regard to the contagious germ, we 
next turn our attention to the animals liable to be affected. We find 
that a certain number are insusceptible to the effects of the virus ; they 
occupy the same stables or fields with the sick, take their food and drink 
in common, breathe a contaminated air, and even resistinoculations with 
the most potentvkus. In what does this insusceptibility consist? How 
was it obtained f How can it be conferred upon other animals f For 
what length of time will it protect them? And is it transmitted in any 
extent by hereditary influence to the offspring f Potent questions are 
these, which, when properly answered, must place the control of animal 
X>lagues fully within our grasp ; and not of animal plagues alone, for are 
not someof these common to both mankind and animals f And is it too 
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miich to belieYe that^ wlien the contagioiis diseases of animals aiB fully 
imderstood and controlled, the millions of human beings who are now 
carried to untimely graves "by allied plagues may be spared l 

These are the hopes that actaato us, nay they are the convictions 
which grow stronger with each experiment. "^^ But a few short years ago 
this great field tor research, which we now see before and around us, 
might be compared to one of those forests situated in a rich, moist, 
alluvial region of the tropics. On every hand immense trees, through 
the foliage of which scarcely a ray of light could penetrate, while bek)W 
are briars, vin^s, a;nd various kinds of impenetrable undergrowth, l^ot a 
path to guide the steps— all a hopeless wilderness. To-day ho w changed. 
Eoads have been made by which the wilderness is traversed— -are not 
the experimental methods of inoculation and cultivation of virus now 
followed with such success worthy of the name! And light is stream- 
ing through the overhanging canopy all around us until our forest is 
scarcely more than a grove. . It is tiie result of the recent studies of 
contagia, their inaiiner of disfribution, the methods by which they i^ay 
be attenuated and made to produce insusceptibility , instead of death, their 
con^rsion from enemies to allies. It is n© longer a question o£ possi- 
bility if this grove shall give place to the fertile dttitivated field*-«it is 
simply a question of the time necessary to produce this change. 

PAET n.— IFVESTiaATlOm OF SWmB PLAGUE. 

l?he researches in regard to this disease, which were detailed in my 
teport for 1880, having all pointed to a micrococcus as its cause rather 
than to a bacillus, as maintained by Drs. E3ein and Detmers, I deter- 
mined to make one more attempt to obtain satisfactory evidence on this 
point. I therefore requested Professor Law to send me some genuine 
swine-plague virus, as he was then experimenting with this disease. 
In answer to this he sent me, among other pathological products, a 
capiliary tube containing blood "collected from ear veins, near a blue 
slough, of a pig that had been infected by exposure and inoculation." 

This was taken by Professor Law December 14, 1880, aiid examined 
by ine Deceinber 21. The blood in the tltbe was studied with the greatest 
cai^e, the slides and everything coming in contact with it being well 
flamed. It %as ex fresh from the tubev and also in i:>reparations 

made by drying on the cover glass, and tinting with aniline, the results 
being in each case the same. Very many micrococci were to be seen 
perfectly distinct in outline; they existed in clusters, short chains and 
singly, and the appearance was so characteristic as not to leave a 
shadow of doubt in regard to their nature. No other form of bacteria 
was to be discovered. - 

At the same time Professor Law sent me blood from the portal vein 
of a pig that had been suHbcated, as he thought at the time tlmt this 
might be a method of originating the contagious affection under investi- 
gation. This also contained bacteria of a single variety, but it was the 
\Baoterkm term<yj and the contrast between these and the m icrococci 
was too plain to be mistaken. These organisms were all elliptical in 
form and mostly existed in pairs, swimming about in all directions in 
the most lively manner. The micrococci on the other hand have no 
movement except that called molecular. Although Professor Law 
wrote me when semling the virus that he had inoculated a pig with the 
blood from tha suffocated animal, and th-at this subject already had ele- 
vated temperature, 1 predicted w^hen static the result of my exami- 
nations that he would not qbtain a ca^e of genuine swine j)lague from 
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mGh blood, and tMs^ he was kind enough to inform me later^ proved Ijd 
be the fact. 

As a more complete test of the nature of the bodies iu the swine- 
plague virus, two cultivation slides were prepared by cementing upon 
them a deep glass cell. A drop of neutral infusion of beef well steril- 
ized was placed on a thin cover glass and a small particle of the virus 
added when it was inverted over the cell and cemented with paraffine. 
The slides were then kept in the incubator at lOO^F. These cultiva- 
tions were not suocessfal ; the micrococci did not multiply in either case. 

At the same time that the cultiTation slides were prepared two of 
my cultivation tubes already de^scribed^ containing one ounce each of 
the same sterilized infusion of beef, were inoculated by dropping into 
the liquid a particle of wire that was first flamed and touched to the 
Blood. By way of contrast a third tube was inoculated in the same 
way with iresh human blood. All were placed in the incubator at lOOo 
F. The next day (December 29) the contents of the tubes iuoculated 
with the virus were no longer transparent but turbid, while that charged 
with human blood was unchange^. The cultivations were found to owe 
their turbidity to immense numbers of the microcoeci in clusters and 
chains as in the virulent blood, but the most careful examination did 
not reveal a single bacillus or any other fbrm whatever. 

During the very cold night which followed, there being no heat under 
the incubator, these cultivations were frozen solid, and as it was desir- 
able to test the resistance of this organism to fieeezing I inoculated an- 
other cultivation tube from one of these as soon as thawed. In twelve 
hours this tube was as turbid as the other and contained only the same 
organiBm. The vi&lity, therefore, did not seem in the least impaired by 
freezing. - - /\ \ " : 

By January 17, 1881, I ha'd carHed these cultivations to the sixth 
generation without any contamination with atmospheric bacteria, as 
may be seen by reference to Plate V, Fig. 5. At tliis date I inoculated 
^ pig by injecting under the skin of the inside of the thigh, with a hypo- 
dermic syringe, a drachm of the sixth cultivation] and a second anunal 
was inoculated in the same manner with the first cultivation. It is here 
worthy of remark that the drachm of the sixth cultivation must have 
contained less than the one-quintniionth part of a drop of the original 
l)lood. The results of these inoculations are shown in the following 
tables: ■ 
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The eruptiou in botli cases was very .marked. It commenced with a 
red blush or congestion of the skin, followed h^ flat eleyations one-half 
to tLree-fourths of an inch in diameter. The epidermis on these became 
dry and exfoliated, leaving a redj congested spot, not moist or gramilat- 
ing, but already healed. These elevations were scattered over the whole 
body, and were smaller on i^o. 1, though equally numerous. A similar 
eruption being an almost constant attendant of the severe forms of swine 
plague, I think there can be no doubt that these were mild oases. I 
regret, however^ that the animals were not slaughtered fov post-mortem 
examination, thctugh it was believed feat no satisfactory lesions of in- 
ternal organs would be found when t^^ was so good. At 
any rate I insist that the eruption appeared after the average incuba- 
tion of swine plague, and that it was sufficient to characterize a mild 
attack of the (Msease. 

If this is admitted it foUows that the organism of swine plague is not 
a bacillus but a micrococcus. And it also follows that since this organv. 
ism was carried through six successive cultivations without changing 
its form the granules are not bacillus spores, and that they do not de- 
velop into rods of any variety whatever. 

Brs. Klein and Detmers have insisted, however, that the organism 
was a bacillus, and the latter still maintains that the spherical gran- 
ules are simply its spores. In my former report I gave my reasons fer 
believing that the bacilli of these gentlemen were septic bacteria that 
had gained entrance to their liquids from the atmosphere, but the state- 
ment of Dr. Klein being now generally accepted by scientists that he 
has produced the disease by inoculation with the eighth pure cultiva- 
tion of a bacillus, it seems necessary to call attention to some particu- 
lars not generally known in regard to these ^e 

1. Thecultiimtion aj^aratus co uld no t he sU^^ 
tion apparatus was made by cementing a cell on a glass slide, then in- 
verting over this a thin cover on which was a drop of aqneoiis humor 
inoculated with the virus. The thin cover was k ept in place by a rin g of 
olive oil. I^ow I have found from experience that it is very difficnlt to 
heat such a slide suffloient to destroy the atmospheric germs adhering 
to it without destroying the cement which holds the ceU in place ; it is 
also difficult to heat the tMn covers without warping or breaking them. 
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Even wi til this suecessMly performer is tlie air wliicli is contin- 

ually changing in t3ie cell, TOd the aqueous humor whiGh must remain 
on the thin coveTj fully exposed to the air^ while the inoculation is per- 
formedj and must then be inverted. The apparatus is not one from 
Trhich we should expect conclusive results even were a sterilization at* 
tempted, whicli does not seem to have been the case* 

2. The cultivations tmre not made in a S'^m^ j^^Z-^tiM,— The cultivation 
liquid in these experiments was aqueous humor from the eye of a rabbit. 
In my previous report I have given the evidence which seems to show 
that the liquids and organs of healthy animals may contain the germs of 
bacterial at least this is still a contested point, with the preponderance 
of evidence favoring the affirmative view. But leaving this out of the 
question I am satisfied that any one who has experimented on such 
matters must be convinced of the impossibility of taking a drop of aqueous 
humor from a rabbit's eye, placing this on a cover glass fully exposed 
to the air, inoculating, and then in verting over a cell without contami- 
nation Yfith atmospheric bacteria. 

3, The conditions of the cuMmMons were nnfavorable to xjatliogenic baa- 
fma.— If we cultivate the Bacillus amhracis/the micrococcus of fowl 
cholera, or that of swine plague in tlie cultivation tubes which I have 
described, a careful inspection will convince us that they commence 
their growth in the deeper parts of the liquid, and that the turbidity 
scarcely reaches the surface of the liquid when the cultivation is finished. 
On the other hand, if we cultivat© the Bamllus subtilis, the Bacteriim 
termo, or any other atmospheric bacteria, the turbidity commences at the 
surface of the cultivation and extent^ downward, a^nd with some hacilli 
it does not extend one-eighth of an inch. My latest researches have 
convinced me that the tnQwn pathogenic bacteria never form a mem- 
brane on thQ surfgice, while this is the rule with the septic forms. In 
other words, the bacteria liable to contaminate our cultivations flourish 
best in contact with, the air, while the pathogenic forms are at the best 
when x>rotected from such direct contact. If now we make a cultivation 
in a single drop of liquid fully exposed to the air, it is not surprising if 
the atmospheric bacteria obta-in the advantage and multiply while the 
pathogenic tbrms are destroyed. This may also explain my failure to 
cultivate the micrococcus of swine plague in an apparatus similar to 
Klein's, while I succeeded admirably with the tubes. 

It may be asked if this is a rule that will infallibly distinguish the 
pathogenic, from the septic bacteria • and in regard to this we are un- 
prepared to answer, but it rn^y be accepted from what is already known 
that the pathogenie forms will not at once flourish if cultivated in con- 
tact with the air. The Badllus mhtiliSy when cultivated in infusions, 
multiplies near the surface and there forms a thick membrane ; but 
before Buchner succeeded in conveiting it into the Bacillus antlwaeis he 
was obliged to grow it in an apparatus that was continually agitated, 
and in which it could not remain at the surface. So when the converse 
change is made Baeillm anthraeiSf fvom growing at the bottom of 
solutions comes to grow at the surface, and is then harmless. In other 
words, before the atmospheric bacteria can multipty within the animal 
body they must be gradually adapted to the conditions which they meet 
there, themost important of which seems to be the restricted amount of 
available oxygen. And so when we are told that his cultivations in tubes 
had a m<8mbraneon the surface^ it is for us a very strong indication that 
this membrane was formed by harmless bacteria that had gained en- 
trance from the atmosphere. 

It is true that in my last report I described the orgamsm of fowl 
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cholera as forming a slight mmbrane at the siirfaceo^ theeiiltiTatioiis, 
hut a vaat mimber of cultivations made in the improved apparatus de- 
scribed in this report have taught me that this membrane only occurs 
in cases of contaminatioiXj and is due to the prolification of bacteria 
that have grown for a considerable number of generations in contact 
TOththeair. 

4. fMinmulations Md mt gim positive remits,— To decide a conteBted 
point of so much importance it cannot be too n^uch to exi>ect satisfac- 
tory results from the inoculation experiments. There might be a dif- 
ference of opinion as to what are the pathognomonic characters of the 
aSection, but if there was loss of appetite^ marked discoloration or erup- 
tion on the skin J ulceration of the bowels^ or inflammation of the lungs, 
we should be satisfied aa to the production of the disease. But when we 
are told that the three animals inoculated with the eighth cultivittion 
showed no symptoms of the disease during life, and that it was only at 
th% post-mortrntt examination after slaughter that signs of the disease 
were found, w^e are not convinced that these equivocal signs resulted 
from the inoculation. We have seen too many enlarged and reddened 
lymphatic glands, too many appearance^s of slight congestion in various 
organs of healthy pigs, to accf^pt these as a criterion of the disease. 

5. Klein found the mieroeoeei^not the baeilli^ in the tissues, ~In. his first 
communicatron on this subject Dr. Klein wrote as follows : 

From and even before tlio first signs of necrosis of tiie mncosa [of intestine], viz., 
-when tlie epithelium begins to break down and be shed from tbe surface, there are 
fQund massea of micrococci, wMeh in some alcers occapy a_ great portion of the debris. 

Again, he says : 

III the ulceration of the tongue jnst mentioned, and at a time wh en the superficial scab 
has not become removed, I have seen masses of mioroeocci situate chiefly in the -tissue 
of the papillae, but in some places reaching so far deep as the inflammation extends. That 
they are micrococci waa proved by their forming lumps of uniform granules. These 
lumps stain deep purple-blue in hsematoxylou, and are thus very conspicubuB, and be" 
sides resist the- action of caustic potash, with which all the rest of the tissue disap- 
pears.. These heaps of micrococci in locality correspond to the papillae, and are on 
the surface of the scab, but underneath the covering epithelium, some parts of this 
having changed into a diy, hard, discolored mass, others containing larger or smaller 
vesicles filled with fluid. 

More than this, he found the lymphatic vessels of the mucous mem- 
brane of the epiglottis filled with micrococci ; and in the last stages of 
the lobular pneumonia, in the infiltrated^ firm, more or less disintegrat- 
ing parts? he found- 
Great masses of micrococci, filling up capillaries and veins, and also contained in 
lymphatics around ar-teries. The pleura is much swollen and contains great numbera 
—continuous layers of lumps of micrococci^ The free surface of the membrane is ill 
many parts covered with them.* 

In spite of all this, after Koch's investigations of the Bacillus an- 
thracis became better known, and a theory was promulgated in certain 
quarters that all pathogenic bacteria belonged to the genm baeiUuSj 
he seems to have made his cultivation and inoculation experiments just 
referred to, and to have then concluded the disease was caused by hacillL 
But he had not yet entirely discarded the micrococci, for we find In his 
article contributed to the Quarterly Journal of Microscopical Sciences 
(Aprilj lB78) the following: 

At first I misinterpreted the spores, regarding them as micrococci, and only after re- 
peated observations have I succeeded in tracing them through their different stages of 

development. 

*Dr. Klein. The so-called enteric, or typhod fever of the "pig.— Veterinary JournaL 
X877j Voi;V, pp. i26-m ' 
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Einallyj we are led to the conclusion tliat be discards tlie micrococci 
entirel;!^ , since in his last article on the subject, the original of which I 
havenot yet been able to obtain, he speaks of his cultivations of haGilUis 
from the pulmonal liquid as always failing, from the great development 
of micrococci/ Indeed/it is difficult to conceive how he could long con- 
found the micrococci with the spores of his ftaef^tej since the former are 
much largerj are spherical instead of cylindrical, mtiltiply in the form of 
clusters and chains, and never develop into filaments. It seems to me, 
therefore, that a consideration of i>r. Klein's observations, even by them- 
selves, is not sufficient to indicate at all satisfactorily the pathogenic 
action of his ftacite. 

And when we add to this the facts that all observers have been struck 
with the number and the prominence of the micrococci 5 that these have 
alone been found in the blood and inflammatory liquids obtained by me 
at different outbreaks in vacuum tubes without coming into contact with 
the air ; that these micrococci cultivated in purity to the sixth generation 
in relatively large quantities of liquid produced, after the average period 
of incubation (seven to twelve days), the unmistakable eruption of swine 
plague, it seems to me that they must be accepted as the pathogenic 
agent. 

I am led to insist upon this point because in two cases of pork poison- 
ing which recently occurred in England a haeUUts was found by Dr. 
Klein in the meat, and the suggestion soon followed from other parties 
that this might be the iacillus of swine plague, or, if not, that this latter 
was probably equally dangerous, and hence another reason for prohibit- 
ing American pork. In l^is case the pork was fortunately raised and 
slaughtered in England, and what is equally significant it was unsalted. 
The pig had been healthy aud the meat was contaminated, without 
doubt, by the water used in >f ashing it or by the butcher's instruments ; 
and the organism, instead of being the hadllus of swine plague, was 
pi^obably the septic vibrio 

VIRUS NOT DIFFXTSrBLE. 

In my preceding r^ort a certain amount of evidence was presented 
to show that the virus of this disease is not diffusible through the air ; 
butin regard to this there might still be a reasonable feeling of doubt, 
owing to the fact that the experiments had been conducted in the open 
air and were, perhaps, insufficient in number. Since that report was 
written my experiments have been conducted in a building 10 by 50 
feet, in which the experimental coops have not been farther than four 
or five feet from each other. In this building there were coops of sick 
fowls continuous^ for months, while in alternate coops were well ones. 
At night the doors and windows were all tjlosed. There being from 
twelve to t>wenty healthy and susceptible fowls and an equal number of 
sick ones at a time, we have here the best conditions for transmission 
of the disease by the atmosphere ; and yet, during fully six months of 
such experiments, there has not been a single case in which there could 
be the least suspicion that the malady was contracted in this manner. 
We may safely conclude, therefore, that this virus is fixed and not 
diflusibie, and that in all cases where the disease originates the vims 
is carried in some tangible form and introduced into the bodies of the 
healthy fowls by way of the ^gestive organs. 



SWINE PLAGUE, FOWL CIIOLETIA AND SOUTHERN. CATTLE FEVER. 

InvesWgabions by D, E. Salmon, D. V. M. PLATE I. 




Cultivation Apparatus: A, test tube; B, soft rubber cork; C, caoutchouc 
connection; ventilatiner tube packed with cotton. 



SWINE PLAGUE, FOWL CHOLERA AND SOUTHERN CATTLE PEVEIl. 

Investigations by D. B. Salmon, B. V. M. PLATE II. 




Scilmon, del. 



Apparatus for pure distilled water. A, flask; B, ventUatiner tube 
packed with cotton; C, ssrphon tube; D, vulcanlMd caoutchouc; 
compressor; F, terminal erlass tubs. 



SWINE PLAGtlE, FOWL CHOLERA M) SOTITHEM CATTLE FE\^il. 

Investigations by D. E, Salmon, D. V. M. PLATE IIL 




Bacillus which developed in beef infusion in cultivation tubes after 
these had been heated seven times to over 200° Fah. on water-bath. 
Stained wi(;h aniline violet. X 1500. 



Report of Comiaissionej' of Agriculture lbrl881. 
SWINE PLAGUE.FOWL CHOLERA AND SOUTHERN CATTLE FEVER. 
Inveslij^alions by D.E.Salmon.DVM. Plato IV 




FOWL CHOLKIVA . 

Bacteria with epithelium, fVom human mouth in health. Fi-omproparati on made 
"bydtyin.^ .slaininfc with aniline and mounting in Canadian balsam. 

X 1500 . 
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SWIIE PLAGliE, FOWL CHOLERA AND SOUTHERN CATTLE FEVER. 

Investigations by I>. E. Salmon, D. V. M. PLATE V, 




Swine Plag-ue : Appearance of sixth cultivation used to inoculate 
Pig, Jan. 17th. x lOOO. 



Hfport of Commissioner <)r Agriculture for 1881. 
SWINE PLAGUE. F0\^^ CHOLERA AND SOUTHERN CATTLE FEVER. 




FOWL CHOLERA. 
FiCi.O. Size and npjK'aruuce of liver iu a case of the disease , May 19*.^ . 



l'.'|M)i t of « •,>i,nuisMoiuM- (>{ Aii'inilluie tbi- 1881 
SWIXK PLAGUE. FOWL CHOLERA AXD SOUTHERN CATTLE FEVER. 

Itiv*'sir3.-itinns h\ ]) [C. Salmon 1).\M Plat** VIM 
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FOWL CHOLERA 
\f«»thod of inonilHtionnnd Hfj|iear«i\c e f)f lesion aftci thfor duys the et'tV'cts of 
llie virus not ypt appai eiU 



Report of* r«)nimissTorier oC Afi^ncultiire for 1881 
SWINE PLAGUE. FOWL CHOLERA AND SOUTHERN CATTLE FEVER 

lnv.'sH«2Jilions \n I) [\ S/ilmoii DVM IMmIm W 




KOWI. CHOLKH \ . 

«2 ^. I .immI IfNtfin anrr len {Jmvs u'Ikmi \'ii*UK is injM'live mi* t'owi i fisiisrrplihh' 
I'lLf II LnrnI l<»si<»n prtKliicfuI aflcr ton <i/tys In tK-trvr virus- diliittHi lt(»l(M)()0 



I^'l-.n of(\,mMii.ssif)ju'r' of .Vjririi! t iin foi- 1881 
SWINE PLACil K FOWL CHOLERA AND SOl'THEHN CATTLE FFA'ER 
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FOWL CHOLHHA 



S('ifMt'«triim f<»nn('(i ns m < onsnquoiM «• of l!u> liv^jDflofniK iny-c tioii of th<' 

rxllMrt of* cull UMtioH llcjUifi 

t'i^ lS As sri'fi IxMbrr rtMnoval Jimi partly c ovorcd wiUi rpider-inis 

Kie.l.i After !«M?Hivnl 

Pi^. M . ( ross sfclioii o! s/itnc 



SWIl^E PLAGUE, FOWL CHOLERA AND SOUTHERN CATTLE FEVER. 
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SWINE PLAGUE, FOWL CHOLERA AM) SOUTHERN CATTLE FEVER. 

Inves ligations by D. E. Salmon, D. V. M. PLATE XII. 




Fowl Cholera: Bacteria as seen in a fresh cultivation of virus. Those 
appearing like single globules are really dumb-bell forms in a vertical 
position. When actively vegetating two dumb-bell forms are frequently 
united, and it is then difQcult to distinguish them from short bacilli or 
Bacterium termo if these are motionless. X 1000. 
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VIRULENCE OF THE EXCREMENT. 

If the foregoing view is correct, it follows, as an almost necessary 
onclusion, that the disease germs are scattered by means of the excre- 
nent of sick birds. This conclusion was adopted in my last report, 
ilthough the only experiment which I had made up to that time was 
\egative in results — the inoculated fowl not contractiug the disease, 
'his only illustrates the uncertainty of experiments in which but a 
ingle bird or animal is used. Of course it would not do to allow such 
I important point in our theory of the disease to go without positive ex- 
4mental evidence, and therefore the following experiment was made: 

"xperiment No. 1. — Two chickens were inoculated February 2 by four lancet punct- 
3, each with fresh excrement of a fowl that died this morning, and wl^ch had been 
>cted in a chronic form. 
<'ehruary 8. — Urates tinted. 
February 9. — Urates yellow. 

February 17. — The urates have continued yellow ; to-day there is plain dijirrhea. 
February 27. — Both have h^d severe diaiThea, with loss of appetite. One is better. 
March 11. — One dead. The second has recovered. 

We have here positive evidence that the germs of the disease are con- 
tained in the excrements of sick fowls, and, as we have before shown, 
that taking these germs into the digestive organs was sufficient to pro- 
duce the disease, our theory of the manner in which infection occurs 
may be regarded as complete. 

THE EFFICIENCY OF DILUTED SULPHURIC ACID AS A DISINFECTANT. 

The solution of commercial sulphuric acid of the strength of 1 part to 
200 of water, which I have heretofore recommended as a cheap and most 
efficient disinfectant in this disease, has been in continual use during 
these experiments. I have shown in my former report how dangerous 
it is to place susceptible fowls in coops that have been occupied with 
those sick with cholera when no disinfection is practiced. During these 
experiments it has been necessary to use the same coop over and over 
again, and frequently it was impossible to place them upon fresh ground, 
and in some cases even the accumulations of excrement were not re- 
moved ; at all times reliance was placed upon this disinfectant, and the 
watering troughs, coops, and ground thoroughly saturated with it. In no 
single instance, out of more than a hundred, have the most susceptible 
fowls contracted the disease from such disinfected coops or gTounds. 
The value of this agent is then fully confirmed by a large number of 
"cases. It deserves even more credit for efficiency than I have before 
given it, since considerable accumulations of virulent manure have been 
rendered perfectly harmless after a thorough saturation with it. As a 
disinfectant, therefore, it cannot be too highly recommended, and it 
should be largely used by all who suffer from the ravages of this plague. 

VIRUS NOT INDEFINITELY PRESERVED IN EARTH. 

With certain diseases, as for example charbon, the pathogenic germs 
retain their potency for years, and animals pasturing over the grounds 
where the dead ones were buried may contract the aff'ection. Does any- 
thing analogous occur when fowls which have died of cholera have been 
buried, and may the virus be thus preserved to cause outbreaks in suc- 
ceeding years ? As an answer to this important question the following 
experiment is offered : 

Experiment No. 2. —-Part of the body of a fowl that died of cholera in July, 1880, 
and had siuce been buried in the open ground fifteen inches deep, was exhumed Jan- 

18 Aa 
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uaiy 12tli and with a considerable amounii of the surrounding earth was placed in l 

coop with two healthy foAvls. 
February 2. — These birds are still in good health. 

They were then inoculated with active virus to test their susceptibility 
to the disease, and both sickened in due time. 

It seems pretty certain, therefore, that the germs are not preserved 
in the earth for a period of six months. 

THE GERMS MAY RETAIN THEIR VIRULENCE A CONSIDERABLE TIM: 
UNDER CERTAIN CONDITIONS. 

It is i)robable, and indeed one might say certain, that the time d 
ing which the germs of a disease retain their activity depends v* 
much ux3on the condition in which they are kept ; whether they are - 
posed to extremes of dryness and moisture, to heat or cold. Putre: • 
tion seems to be one of the principal causes of destruction of the vi;^ 
under natural conditions. Thus a virulent liquid which is contaminate 
with atmospheric bacteria loses its activity in a few days, while tl- 
same liquid preserved in the cultivation tubes which are ventilateu 
with pure air retain their virulence for months. " A relatively small num* 
ber of atmospheric bacteria do not produce this effect, for the cultiva- 
tions may not be exactly pure and yet be virulent for two or three months, 

A susceptible bird was inoculated with blood and fed parts of tlie 
muscles of a cholera victim, which had been buried about fifty hours, in 
warm weather, and the result was only a very mild attack of the disease, 
characterized by diarrhea for two or three days, with deep yellow urates, 
but without loss of appetite or somnolence. Whether this attenuation 
of the virulence is one of the stages of the destruction of the virus in aU 
cases of putrefaction I have not yet determined, but it is not unlikely, 
judging from what is now known of the subject. 

December 13 five fowls were fed with the livers and muscles of birds 
that had died November 13 and December 9. The weather had been 
intensely cold and the bodies had been frozen,*so that putrefaction had not 
set in. Up to December 19 there was no appearance of disease, and ajl 
five were placed in a coop, in which the last sick bird had died !N"oveili« 
ber 13. Two days later (December 21) yellow urats were observed, so 
that one or more must have contracted the disease from eating the 
frozen organs of the dead birds. December 24 two were plainly sick, 
and the following day one was dead. This experiment was not made 
at the time to throw light on this subject, but simply to keep up the sup- 
ply of virus, and hence the details are not what would be demand^ 
from a scientific experiment; but, neverthless, it gives conclusive evi- 
dence that the virus is capable of resisting four days of freezing and 
still produce fatal results when introduced into the body. 

Experiment No. 3. — Three chickens were inoculated by lancet punctures January 10', 
1881, from a cultivation flask that had heen prepared September 9, 1880. January 18 the 
urates were slightly tinted, but there were no other indications of disease. The next 
day, as they appeared perfectly well, two received a hypodermic injection of H cubic 
centimeters each, and the third of 2 cubic centimeters of the same hquid to determine 
if it still retained any virulence. Januaty 20 the urates were plainly tinted and the 
birds dull, but they were better the next day and did not contract the disease. 

The temporary coloration of the urates, which frequently occurs after 
inoculation with devitalized virus, seems to be due to some chemical 
body produced durins^ the multiplication of the disease germs. That 
they did not have a mild attack of the disease seems certain, since whei 
they were shortly afterwards inoculated with active virus two died and 
the third was very sick. 
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In this case the virulence was entirely lost within four months. The 
liquid, however, was not a pure cultivation but contained some septic 
bacteria. 

Experiment No. 4. — January 10 three fowls were inocnlated with blood preserved in 
a vacuum tube and hermetically sealed since October 21. These did not contract the 
disease, though their susceptibility was afterwards proved by inoculation with active 
virus. In this case the activity was lost in less than three nionths. 

Experiment No. 5. — Three birds were inoculated January 10 with blood preserved in 
a vacuum tube hermetically sealed since October 8. These received aU that could be 
inserted in four lancet punctures. All remained well. 

Experiments Kos. 4 and 5, therefore, indicate that the liquid blood, 
even when preserved from the influence of the air, is not a favorable 
medium for the long preservation of the virus. 

Experiment No. 6. — A single bird was inoculated September 8 with cultivation liquid 
~ from tube prepared June 27. This inoculation was followed by considerable swelling, 
redness, and whitish deposit at the point where the virus was inserted. It disap- 
peared in the course of three weeks, the bird remaining continually in good health. 
As will be seen further on this swelling and deposit indicates the attenuation but not 
• the destruction of the virus. 

Experiment No. 7. — September 6 a single bird was inoculated with cultivation liquid 
sealed in vacuum tube since June 27. The swelling and deposit which resulted were 
similar to that in the preceding experiment, though more intense. No sickness re- 
sulted. 

Experiment No. 8.— Four birds were inoculated October 4 with cultivated virus pre- 
served in a vacuum tube since June 27. October 18 all are sick with somnolence, 
diarrhea, deep yellow urates, total loss of appetite, and great thirst. October 20 two 
were dead. The remaining two recovered. 

In experiments Kos. 6 and 7, then, the virus retained considerable 
activity after more than two months' preservation, and in experiment 
'No. 8 the activity was very great after more than three months (100 
days). 

Experiment No. 9.— Three fowls were inoculated January 10 with blood that had been 
dried October 25, but had been continually exposed to the air. January 17 one was 
found dead, though there had been no diarrhea or coloration of the urates. The 
lesions were not very pronou^nced but resembled those of fowl cholera. To decide as 
to the nature of the disease the flesh was fed to the remaining two birds of this lot. 
January 21 one or both have diarrhea with slightly tinted urates and loss of appetite. 
January 23 one dead and the other sick. A small quantity of blood from the dead 
bird, obtained with suitable precautions, was placed in a cultivation apparatus. 
January 24 the cultivation shows turbidity after thirty hoars and contains the motion- 
less dumb-bell micrococci of fowl cholera. 

In this instance the virus must have retained its activity unimpaired 
for two and one-half months, though it is to be noticed that but one of 
the three sickened from the inoculation. It seems probable, therefore, 
that the greater part of the blood was inert, and that in some particle 
the organism had found the conditions of existence more favorable than 
in the others. 

THE SIXTH SUCCESSIVE CULTIVATION OF VIRUS IN TUBES RETAINS 
ITS ACTIVITY UNIMPAIRED. 

To show that the germs of contagious diseases are capable of growth 
and multiplication outside of the animal body many attempts have 
been made to cultivate them in harmless liquids. Some of these at- 
tempts, and notably those of M. Pasteur, have been very successful, 
but many others have been questionable in the extreme.' When the 
final cultivations retain the full activity of the original virus there is, 
of course, no reason to doubt the success of the experiment ; but when 
the last cultivation produces but the slightest symptoms of disease, or 
is altogether harmless, there is much reason for honest doubt. Pasteup 
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lias lately expressed a doubt of the modification of the Bacillus anthra 
cis by continued cultivation, as is maintained by Greenfield and Buch 
ner, and rather believes that the substitution of a very common baete 
rium, the Bacillus suMilis^ has occurred instead. 

It has appeared to me impossible to obtain pure cultivations accord- 
ing to the methods usually employed. The organisms which are most 
troublesome are the various forms of bftcilU^ the germs of which abounc 
everywhere and thrive in the most different liquids. Some of these arf 
identical in appearance with the Bacillus anthracis^ while others are mucl 
finer and cannot be distinguished from the hacillus described by Kleir 
and found in his cultivations of swioe-plague virus. 

In the cultivations of the micrococci of swine plague and fowl cholera 
it is much easier to determine the purity of cultivations by direct micro- 
scopic examination, since these organisms are so different from those 
which usually contaminate cultivation liquids. The Bacterium termo 
and the septic bacteria generally met with are oval or rod-shaped, and 
are active in their movements, while the micrococci are spherical, even 
when united in couples or chains, and are always motionless. The 
microscope can. therefore, be relied upon to determine the purity of 
the cultivations of these two pathogenic organisms with considerable 
security. In the cultivations of swine-plague virus, already referred to, 
and which were carried through six successive cultivations, no other 
organism was ever seen, though many examinations were made. This 
experience gave me confidence in my apparatus producing pure culti- 
vations when properly manipulated ; and though the inoculation with 
the last cultivation did not i>roduce fatal results, the microscope demon- 
strated that no substitution of organisms had occurred, and the result.s 
of inoculation with the first and sixth cultivations showed no apprecia- 
ble difference. Indeed, it is to be doubted if the animal from which 
this virus was taken had more than a mild form of the disease. It was 
with no ordinary interest, therefore, that I attempted to duplicate cul- 
tivations of the micrococcus of swine plague with similar cultivations 
of the organism of fowl cholera. 

In May, 1881, 1 made a cultivation which, as near as I could deter- 
mine, was free from atmospheric bacteria, and proved to be very active. 
Having a number of sets of apparatus containing sterilized infusion, the 
cultivations were carried to the sixth, transferring not more than one- 
fourth of a drop from each cultivation to the sterilized infusion, and thus 
making a dilution of 1 to 2,000 each time. Each cultivation was left in 
the incubator from twenty to twenty -four hours, or until the infusion be- 
came opalescent, before the succeeding one was inoculated. The result 
of inoculation with the last cultivation may be seen below : 

Expefi'iment No. 10. — A suscepUble Plymouth Rock cock was inoculated June 2 by 
lancet puncture with the liquid obtained in the sixth cultiva-tion. 
June 6. — Has diarrhea, with yellow urates. 

June 9. — ^The attack was very severe, and the bird continued to grow worse until 
to-day, when he died. 

In this case there can be no doubt either that the virus was actually 
cultivated, or of its retaining its activity unimpaired, and it would ap- 
pear that the cultivations might be extended indefinitely and still retain 
their activity if they were made under proper conditions. 

PATHOaENIO ACTION OF THE BACTERIA. 

Thus far it has been assumed by the writer that the essential cause 
of fowl cholera is a bacterium or schizophyte, but as this is still con* 
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tested iu some quarters, and as it is one of the most important points in 
our theory of the disease, it is imperative that the experimental, evidence 
bearin<? on the question should be presented. 

Tlie bacteria always present — If we depend upon demonstrating the 
nresence of the bacteria in this disease by the direct microscopic exam- 
nation of the liquids or organs of the dead fowl, we may meet with many 
•ases that are not satisfactory. But if we place a fraction of the drop 
of the blood, obtained with suitable precautions, into the cultivation ap- 
paratus already described, and which contains neutral, sterilized infusion 
of the muscles of fowls, there will invariably be produced, in the course 
of twenty-four hours, at lOOop., an abundant development of the micro- 
coccus shown in the figures accompanying this report. The presence of 
this organism was demonstrated by Pasteur, in France, and has been 
confirmed by me a great number of times within the past year. When 
this multiplication of the organism is seen to have occurred in the cul- 
tivation liquid, it may be confidently predicted that inoculation with 
much less than a drop of the liquid will product the disease 5 and when 
the liquid remains sterile, or a bacillus alone develops, it is equally safe 
to predict that the inoculation will remain without result. 

The virus retairis its activity through an indefinite number of cultivations 
of the micrococcus. — ^As I have already shown, we may obtain a pure cul- 
tivation of a certain form of bacteria in an apparatus which contains 
from four to eight drachms of cultivation liquid. For the first cultiva- 
tion not more than one-fourth of a drop of blood is taken, and this is 
consequently diluted two thousand fold. In the second cultivation an 
equally small quantity of the first is used for inoculation, and this is, 
therefore, again diluted two thousand fold, and so on to the sixth, as I 
have gone. At this time our original particle of blood must have been 
diluted with a quintiUion times its bulk of a harmless liquid, a dilution 
which would destroy the most potent virus if it had not been reproduced 
during the process. But what has multiplied itself in our cultivations? 
With the naked eye we can see that the addition of the particle of virus 
has caused a remarkable change in the appearance of our infusion. From 
being transparent and limpid as the purest water, it is now opalescent, 
or even turbid. Under the highest powers of the microscope we see ex- 
ceedingly minute globular bodies frequently or generally united by 
twos — bodies which from their form and size we class with the bacteria-^ 
and besides these there is absolutely nothing. IsTow bacteria are the 
organisms which cause putrefaction, and putrefaction destroys this as 
it does most other kinds of virus. Is our last cultivation then as viru- 
lent as the first We inoculate with a drop, a thousandth or even a 
twenty-thousandth of a drop, and produce the disease. What is our 
conclusion'? There is scarcely a reason for difference of opinion. The 
last cultivation is as virulent as the first; the growth of the bacteria has 
not interfered with the potency, as would have happened if they be- 
longed to the septic varieties; they are the only liviDg thing revealed 
by the microscope, and they are, therefore, in all probability the active 
principle of the virus. 

The filtered liquid does not produce cholera. — Pasteur has filtered the 
virulent liquids through plaster filters and thus obtained from his cul- 
tivation fluids a perfectly limpid and transparent liquid free from bac- 
teria. If the active agent were a formless ferment or other soluble 
chemical body we should expect that it would pass through the filter, 
and that the filtrate would still produce the disease when used for in- 
oculation. This filtrate has been found unable to produce fowl cholera, 
however, even when injected to the amount of ten cubic centimeters. 
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But it has been objected that the plaster of which his filters are made 
is itself a chemical body, and that its contact with the virulent liquid 
induces a chemical change sufficient to destroy its powers. To this he 
replies that plaster may be mixed with the virulent liquids with impu- 
nity without interfering in the lea^t with their activity. 

The clear liquid from ivJiich the bacteria are deposited by gravitation i' 
harmless. — Another objection to the filtering experiments has been tha' 
there are some substances which cannot be forced through certain kind, 
of filters, and this may be true of the body which constitutes the essen- 
tial part of this virus. To meet this objection Pasteur placed his cul- 
tivations for a number of days where the temperature was without any 
variation, and the bacteria gravitated to the bottom of the apparatus, 
leaving a clear liquid above them. If, now, the virus is a soluble body 
it would be equally difi'used throughout the liquid, and inoculations 
with the clear fluid taken from above the bacteria should produce the 
disease. This was not the case, however ; the clear liquid was harm- 
less, while the bacteria at the bottom still retained their virulence. 

The virus is destroyed at 1320F. even in hermetically sealed tubes, — The 
evidence already presented must seem, to the unbiased mind, sufficient 
to demonstrate the identity of the bacteria with the active principle of 
fowl-cholera virus; but still the question was contested by some and 
the foundation of the theory declared insufficient. It seemed possible 
that the virus might be a very volatile chemical body, which escaped 
from the upper layers of liquid in Pasteur's experiment, and was still 
retained beneath with the bacteria. To determine this point I sealed 
virulent liquids in glass tubes and subjected them to temperatures of 
1320F. and higher for a period of fifteen minutes. The activity of the 
virus was thus invariably destroyed; though 132°^. is so low a tempera- 
ture that one would scarcely expect the most delicate chemical com- 
pounds to be affected by it in so short a time if protected from the ac- 
tion of the atmospheric air and from volatilization in well-filled and 
hermetically- sealed glass tubes. 

The bacteria are destroyed at exactly the same temperature the viru- 
lence, — Bacteria are organisms which have been looked upon as capable 
of sustaining a very considerable degree of heat. Some still vegetate 
in liquids that have been boiled three, four, or five hours, and in my 
experiments others have actively multiplied in a liquid continually 
maintained at 135o to 140OF., while other observers have seen them 
develop at a temperature some twenty degrees higher than this. If 
the activity of this virus disappears at 132oF. in fifteen minutes, is not 
this evidence that the essential principle is something different from 
bacteria? Something more sensitive to variations of temi)erature ! Or 
do these bacteria differ from some others, and succumb at a point which 
seems very favorable to them? To answer such important questions 
the following experiment was made : 

Experiment No. 11.— Three cultivation tubes containing carefully sterilized liquid - 
were inoculated April 1 from the same virulent cultivation. No. 1 was then immedi- 
ately heated to 130° to ISl^F. for fifteen minutes; No. 2 to 131^ to 13-20F., and No. 3 
to 132° to 133^F. for the same length of time. Twenty hours later No. 1 was opales- 
cent, while the others were still transparent. April 4 No. 2 had also become opales- 
cent, but on examination it was found to contain only a bacillus that must have gained 
entrance from the air during manipulations necessary to inoculation. Three fowU 
were now inoculated with liquid from each of these tubes. April 8 the three inocu- 
lated from No. 1 were sick, with yellow urates. The following day one was dead. 
April 11 a second one died. The third improved, and by April 25 was nearly well. 
Tube No. 3 retained its transparency as long as preserved, and the six fowls inoculated 
from Nos. 2 and 3 all remained perfectly well. 

This experiment I look upon as very important evidence of the patho- 
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^enic action of the bacteria. They were destroyed at exactly the de- 
cree of temperature at which the virus lost its activity, and the tubes 
n which they were destroyed contained a harmless liquid, while that in 
A^hich they reproduced themselves contained a most potent virus, as was 
shown by the inoculations. The various kinds of bacteria resist tem- 
peratures from 130O to 212oF. for this length of time, as many experi- 
ments made by me demonstrate. How many chances are there, there- 
fore, that a septic bacterium accidentally present would be destroyed at 
some other degree than the exact point which rendered the virus in- 
active if this consisted of a chemical body or formless ferment? It is 
almost inconceivable that such a coincidence could occur, and hence 
this experiment by itself is sufficient to make the germ theory of fowl 
cholera extremely probable. But when we go over all the facts I have 
enumerated and weigh them collectively against the foundationless con- 
jectures of those who criticise this theory — when we see all the suppo- 
sitions of the soluble-ferment theorists failing in our attempts to verify 
them, and every acquired fact going to support the germ theory — the 
unbiased mind can reach but one conclusion: these bacteria are the 
pathogenic agents of fowl cholera 5 they are the essential agent of the 
virus, and without them in a living condition there can be no virulence. 

THE BACTERIUM PROBABLY EXISTS IN BUT ONE FORM. 

The only other pathogenic schizophyte which has been at all well 
studied, and which is admitted to be pathogenic with anything like 
unanimity, the Bacillus anthracis, is well known to exist in two forms. 
One of these, the actively- vegetating filament, is very susceptible to 
unfavorable conditions of life, and therefore easily destroyed; the other, 
the germ or spore, exists in a dormant condition like the dried seeds of 
plants, and is capable of resisting not only great extremes of tempera- 
ture, but the action of moisture, dryness, putrefaction, and all the vary- 
ing conditions to which it may be subjected when upon the surface of 
or within the soil. And it may thus be preserved for years in all its 
virulence. 

Does the bacterium of fowl cholera exist under two corresponding 
forms — one in which it is easily destroyed, another in which it may resist 
unfavorable conditions and retain its activity for an indefinite time ? 
If we make a cultivation of the Bacillus anthracis we find that it grows 
by division and subdivision of the filaments until the supply of nutri- 
ment begins to Ml, when spores appear in the filaments, and after a 
time the latter are disintegrated, leaving the spores alone visible. Such 
a cultivation retains its virulence indefinitely. When, on the other 
hand, we make a cultivation of the fowl-cholera organism we find the 
particles after a time become appreciably less in size, but it has been 
impossible to detect the formation of spores, and instead of retaining 
its activity unimpaired it frequently, within two months, has lost so 
much of its vitality as to be incapable of producing more than a local 
lesion at the point of inoculation. Experiments already reported are 
sufficient to demonstrate this fact. 

There still appeared to be considerable uncertainty, however, as to 
whether a spore condition might not exist having more resistance to 
unfavorable conditions than the actively-growing bacterium, and still 
not be so insensible to these as the spore of the bacillus of anthrax. The 
following experiment is reported as bearing on this point: 

Expei'iment No. 12.— A cultivation apparatus containing sterilized infusion was inoc- 
ulated April 5 from an old cultivation tliat had stood undisturbed for several weeks. 
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It was then immediately heated to 140°F. for fifteen minutes, and placed in an incu- 
bator at 10(P. April 6 three fowls were inoculated from this cultivation, but all re- 
mained in good health. 

The evidence so far accumulated from experimental inquiries indi- 
cates, therefore, that the bacterium does not form spores nor assume a 
condition in which it is more capable of resisting unfavorable conditions 
of life than in the actively-growing form, in which it is now so well 
known. 

EFFECT OF A MIXTURE OF SALICYLIC ACID AND BORAX ON THE 

VIRUS. 

In the preceding report is detailed an experiment which demonstrated 
that the addition of an equal volume of a 2 per cent, solution of sali- 
cylic acid, containing sufficient borax to cause solution to the virus, 
completely destroyed its activity within three hours. As it seemed de- 
sirable to ascertain how weak a solution of this acid might be depended 
upouj a second experiment was made January 24. 

Experiment No. 13. — ^Three fowls were inoculated by lancet punctures with virus 
that had been treated four hours previously, with an equal volume of a 1 per cent. 
Bolntion of salicylic acid made with the aid of borax. The proportion of acid was 
consequently one-half of 1 per cent, of the resulting mixture. January 31 yellow 
urates were observed. February 2 one was dead ; February 6 a second dead and the 
third was very sick. By February 16 the remaining bird had entirely recovered. 

While, therefore, 1 per cent, of this acid in combination with borax 
is sufficient to destroy the acti^'ity of the virus, J per cent, is clearly in- 
sufficient. 

EFFECT OF BENZOIC ACID AND BORAX ON THE VIRUS. 

A number of experiments were also given in the former report on 
fowl cholera which demonstrated that benzoic acid dissolved with the 
aid of borax invariably destroyed the virus when added to the extent of 
1 per cent, of the resulting mixture. Perhaps a much weaker solution 
might be equally effectual. To decide this an experiment was made as 
follows : 

Experiment No. 14. — Three fowls were inoculated January 24 with virus that had 
been treated four hours previously with an equal volume of a 1 per ceut. solution of 
benzoic acid, the resulting mixture containing ^ per cent, of the acid. January 31 
there was diarrhea with yellow urates. February 4 two were dead. The remaining 
one did not contract the disease. 

Benzoic and salicylic acids would therefore seem to have about the 
same activity in destroying this virus. How much of this destructive 
power comes from the acids and how much from the borax I have not 
the data to determine^ but since the borax entered into the solutions t(3 
the amount of one and one-half times as much as the acids, and since 
borax alone is sufftcient in many cases to prevent the growth of bacteria 
when present to the extent of 2 per cent, of a solution, it seems proba- 
ble that a part of the activity at least was due to this agent. 

EFFECT OF CARBOLIC ACID ON THE VIRUS. 

Tlie exact proportion of carbolic acid necessary to destroy the virus 
was also left in doubt in the preceding report. A number of experi- 
ments demonstrated that it accomplished this in from five to six hours 
when added to the extent of 1 per cent., but it was not known how 
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mucli smaller a proportion could be relied upon to produce tlie same effect. 
The following experiment leaves no more doubt on this point : 

Experiment N0. 15. — Three fowls wore inoculated January 24 with virus that had 
been treated four hours before with an equal volume of a one per cent, solution of 
carbolic acid, the resulting mixture containing one-half per cent of the acid. Feb- 
ruary 1 there was diarrhea and yellow urates. The following day one was dead ; 
two days later (February 4) a second was dead. The other did not contract the dis- 
ease. 

Carbolic acid, consequently, fails to be effectual at the same point as 
the solutions of benzoic and salicylic acids. 

THE MEDICAL TREATMENT OF FOWL CHOLERA. 

In the experiments which I have made to test the effect of those 
agents which have the best reputation as disinfectants in their direct 
action upon the disease germs, it has been demonstrated that they are 
not so efficacious in the destruction of such germs as has been generally 
believed. Thus as much as one per cent, of carbolic, salicylic, or benzoic 
acids must be added to the virus in order to destroy the bacteria in 
from three to six hours. Does this allow any hope of success in the 
administration of such agents to destroy the germs after they have 
commenced their multiplication in the liquids of the body ? If we 
admit that 65 per cent, of the weight of a fowl consists of water, then 
a bird weighing five pounds must contain 3.25 pounds of this liquid, 
and to make this into a one per cent, solution would require more than 
half an ounce of the disinfectants mentioned, an amount far beyond any 
dose that could be tolerated. If, however, we admit, with other authori- 
ties, that it is sufficient to make the blood antiseptic, then there is clearly 
a much better chance of accomplishing our object; for the observations 
of Colin show that the blood of a fowl is not more than one-twentieth 
of the weight of its body, or in a five-pound bird but one-fourth of a 
pound, ^ow 1 per cent, of the weight of the blood would be in this case 
but twenty grains, an amount but one-twelfth of that in the former sup- 
position, but yet clearly more than could be borne if introduced at once 
into the circulation. 

It has been urged, however, with much reason, that every living organ- 
ism has a certain power of resisting contagious germs — a natura medi- 
catrix that is of itself frequently sufficient to effect a cure. If, therefore, 
we assist this natural power by making the fluids of the body unfavor- 
able for the development of these germs, cannot our object be accom- 
plished with a much smaller proportion of the disinfectant than is necces- 
sary for the destruction of the germs outside of the body f Undoubtedly ; 
but since we do not know the modus operandi of this resistance, have 
\j^e any assurance that the administration of these antisepics will be of 
any assistance to the natura medicatrixf Do they not on the other 
hand depress the vital forces ? Or, speaking more definitely, do they 
nr>t lessen the activity or vitality of the living matter of the animal body, 
on the vigor of which we must depend for our success ? 

The subject is evidently an exceedingly complicated one — one on which 
much light cannot be shed by any amount of reasoning from the few facts 
now acquired; we must appeal to direct experimentation for the solu- 
tion of the difficulties — it is our only resource. A number of experiments 
bearing upon this question have been made and are recorded below: 

ExpeHment No. 16.— November 27, 1880, a valuable Plymouth Rock cock appeared 
dull and was found to be voiding urates slightly tinted with yellow. He was at once 
isolated and by night had a pronounced diarrhea ; the excrement consisted almost en- 



282 REPORT OP THE COMMISSIONER OF AGRICULTURE. 



tirely of urates of a deep yellow color, and were voided with great frequency. A solu- 
tion was made coutaining 5 per cent, of benzoic acid and 7^ per cent, of borax, of 
which he received sufficient to contain five grains of acid. 

Noveniber 28. — The diarrhea is excessive; the urates have a greenish-yellow color; 
comb and wattles very pale. Three fi ve-grain doses of the acid solution are admin- 
istered during the day by means of a dropping tube inserted into the esophagus. 
The difficulty of breathing was so great that the opening to the larynx was continu- 
ally distended and allowed the pare of the liquid which regurgitated to enter the 
trachea, producing such an ominous gurgling as to make me despair of his life. 

November 29. — The presence of the solution in the trachea does not seem to have done 
any harm ; the bird is still very sick with intense diarrhea. The excrement assumes 
a deep-green color on drying. The fleshy parts about the head are pale and bloodless. 
He receives two doses of 7 to 8 grains each. 

November 30. — Much the same ^ acid continued. 

December 3.— Medicine discontinued ; he is evidently better ; excrement nearly nor- 
mal. 

December 4. — Appetite returns ; seems rapidly improving. 

December 5 to 9. — The weather having turned extremely cold, he has rapidly grown 
worse, not having sufficient vitality to resist the cold. The acid was resumed but 
was without result, and in an attempt to administer brandy, December 9, a small 
amount found its way to the trachea and produced death. 

Experiment No. 17. — Two fowls were inoculated April 25 from a second cultivation 
of the virus. They were to receive 10 grains of benzoic acid and 15 grains of borax 
in solution three times daily, mixed with their food. Medicine commenced twenty-four 
hours after inoculation. It was found the first day that this dose was too large, caus- 
ing dullness and partial paralysis. It was, therefore, reduced one-half and injected 
into the crop by means of a flexible catheter and rubber bulb, in order that each might 
receive exactly the same quantity. 

April 28.— Large quantities of white urates are voided and the bir^Js are dull. 

April 29. — Yellow urates. 

April 30.— One dead ; the remaining one dull, with excessive diarrhea, discharges 
being composed entirely of urates without coloration. 
May 1. — The second fowl dead. 

The dose was evidently too large on the start, and the birds never re- 
covered from the effects of the medicine, and if they did not die directly 
from the poisoning the course of the disease was not in the least changed. 

Experiment No. 18. — ^Two fowls inoculated April 25 from the same virus as was used 
in the preceding experiment receive, three times daily, 10 grains salicylic acid and 15 

f rains of borax in solution. Medicine commenced twenty-four hours after inoculation, 
he first day this was given mixed with the food, and one — a large cock — managed to 
get the greater part both at morning and noon. At night he refused food entirely. 
The following day the dose was reduced one-half and given with syringe as in the 
preceding experiment. 

April 29. — The cock died during the night from salicylic poisoning. The other passes 
much white urates. 

April 30. — The remaining bird dead. The diarrhea had not been as marked as usual. 
On post-mortem a white, caseous deposit was found at the point of inoculation ; the 
liver was enlarged and softened ; the gall-bladder distended ; there were ecchymoses 
on the peritoneum, and the kidneys contained yellow urates. 

In the two preceding experiiAents it was evident that but one of the 
birds died before the appearance of the disease, but the large doses evi- 
dently depressed the vital forces too much to allow the medicine to exert 
any curative influence if such was possible. 

That the birds did not die from poisoning, with the one exception, is 
shown by the course of the disease in two birds inoculated the same day 
from the same virus for comparison of results. Inoculated the 25th, 
there was yellow urates the 28th, diarrhea the 29th, one dead the 30th, 
and the other May 2d. With neither of these were the urates tinted as 
deeply as usual. 

Experiment No. 19. — Two fowls inoculated April 25 from same virus as iu above ex- 
periments. They receive daily 15 grains of borax in solution, commencing twenty- 
four hours after inoculation. 

Jpi'il 29. — Yellow urates. 

Ajjril 30. — One dead ; the other sick. Though there is intense diarrhea the urates 
are but slightly colored. 
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May l.^ThG BeQOTid.o-n^ ^eab&, - 

E3q)erment No. 20.-— Two fowls were inocttlatecT tlie same day and with the same 
Tirus as above/ The two graiijs of salphate of qniuia, commencing twenty- 

four hours after inociiTation, aiid rep^^^ ■ 

j^pnt29.^-yellQw urates. ; ' 

^^n? 3G,~0De very sick--- plainly cholera^ 
\ iJf a?/ 3,-— Remaining fowl eontinues welh 

Mcperiment 2^. 31.— Two fowls, inoculated aa in the preceding experiments, April 25, 
receive twice daily 2 grains of sulphate of quinia and 15 grains sulphate of iron. Med- 
icine com meneed twenty-four hours after in^ 

J|m7 30.— The sick fowl dead ; the other has d^^ 

Jfa^/ 3.— Remaining fowl quite sick ; voids large quantities of excrement of normal 
consistency, hut with very yellow urates. 

May 6.— Second hird dies after being in jirofound coma for twenty-four hours. 

jE'icjjeriwewi^^o. 22.— A mixture of alim, sulphur, capsicum, 

and resin, known as Todd's mixture^ having become quite popular in the treatment 
of this affection, and being geneTally regarded as a sure cure," two fowls were-inoe- 
uiated May 13 with one drop of a third cultivation of virus in order to test it* These 
birds were given three times daily a ten-grain pill of the above mixture. 

Jl/a2/ 18.— Intense diarrhea, with yellow ^u^ 

Jfai/ 19.— Both found dead this mo 

JS^a?2Jet'im€wt i^^p, 23.-^ Eock hen^ haying a ratheT mild attack of cholera^ 

tTM put upon Todd^s ihixture May 12 and received three to five ten-grain pills daily. . 
16,— No improvement 
i/iat/ 18,— Bead. 

Exp&riment No. 24. — Two fowls were inoculated May 13 and given three times daily 
one ten-grain pill of sulphate of iron and a second pill coutaining sulphite of soda 
10 grains, capsicuia 10 grains,' arsenic tiirth of a? grain, carbolic acid (in carbolate of 
soda) ^th of a grain. 

May 15. — Sulphites doubled. 

May 18. — Yellow urates. 

May 19. — One dies during the day. 

May 20. — Remaining fowl sick. 

Maj^ 21 .-^Urates deep green and very, abundan^^ 

May 22. — Died during the night. 

From these experiments it will be seen that the success of antiseptic 
treatment in fowl cholera is by no means flattering. In experinient Ko. 

16 benzoic acid appeared to very useful^ though one can 
never judge very accurately from a It was hoped that No. 

17 would give more conclusive evidence, but from the dose being too 
large we can hardly consider the matter as finally decided. In all other 
cases we cannot see that the medicine j)roduced the least effect either 
on the period of incubation or the course of the diseatse, and this when 
the dose was pushed to the utmost possible Inni 

A^TTEWUATIOW: OE THE FOW^L-OHCXLERA VIRUS. ^ 

^*2^cnMe]rf^'^o/ 25. ---A cultivation tube, GQut^ cultivation of the 

virus, was set aside June 27 and remained- undisturbed until Septembers, at which 
date a susceptible Plymouth Rock fowl w^as inoculated from it. This inoculation was 
followed by slight swellingj rednessj caused by enlarge blood-vessels, and a whitisli _ 
deposit at the point of inoculation. There were no general symptoms whatever^ and 
by September 26 local legion had entirely disappeared. 

In this experiment there was evidently an attenuati 
the same manner as that discovered by Pasteur ; but to ivhat is this 
attenuation due ! Pasl;eur has announced, and it seems to be quite 
generally accepted by the scientifie world, that.this result is due to the 
action of oxygen upon the organism kept in an exhausted cultivation 
where it cannot reproduce itself This theory rests upon an experiment 
of M. BasteurSj in which cultivations were made in hermetically- sealed 
tubes but twt)-thirds or three-fourths Med ^ith the cultivation liquid^ 
the remaining third or fourth being atmospheric air 5 the wus on these 
was found to retain its comx^lete activity at the end of ten months^ while 
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ciiltivations in flasks that were ventilated witii filtered air Jjecame 
greatly attenuated iix tMs time ;or entirely lost their vitality. At this 
point in the experiment plausible one^ but when 

we learn the sequel a feeling of doubt must arise in every thinking 
^ind; But a few months after^ l^ as above he 

stated before the Academy of Science that all of the vims in the her- - 
metically-sealed tubes eventually perished. If it were the oxygen of 
the air that destroyed the virus and-these tubes were completely de- 
prived of this by theog:rpwing bacteria^ as he assumed, how could the 
destruction have occurred in this case ^ Evidently the theory is too 
absolute. To throw some light iii56n^ the matter the following experi- 
mentwasmader 

IJiqpenmen^t Js^o, 26.-^^ an inoli in diameter, were 

drawn to points at eacli end and one-half filled, wliile the other was entirely filled with 
iafusion of fowl muscle. They were then sealed and the infusion sterilized by d 
ping the tubes into hoiiing water for half an hour at tiree different times. The end of 
each tuhe Was then hroken, with prop and they were inoculated with 

Very active virus hy dropping into their interior a bit of very fine glass thread that 
had "been touched to the yirus. The tubes were again sealed (this was June 27) and : 
left unopened until September 8, being 73 days. At this data a bird was inoculated 
from the tube that contained no air. This inoculation was followed by considerable 
swelling^ enlargement of the local blood-vessels^ and a white deposit in the substance . 
of -the muscle. At no time was there any constitutional disturbance or coloration of 
the urates. ■ . ; " ■_ ' ^ > . " - - . . - . ^ ^ _ - . ^ . " ^ . . . 

Owing to a press of other work the tube that was Half full of air was 
not opened until October 2^ when a cultivation was rhade^^^^^^^ it, and 
October ^ feur birds were ino^ul^ted irom this cultivation. ; It may be 
remarked here tliat Pasteur has observed that the activity of the virus 
is not affected by such cultivation, and that an attenuated virus would 
have the same degree of attenliatibn after being in a fresh liciuid 

as it had before; and, consequently, this cultivation could not affect the 
value of the experiment. This inoculation was followed by intense red- 
ness over a large area surrounding the point inoculated. October 9 
there was diarrhea, yellow urates,: apd dullness, after which tliere was 
visible improverQent until the loth, wben all were much worse, with loss 
of appetite, intense diarrhea^ and yellow ura^^^^^ October 20 two were 
dead and the remaining two better. : * 

Here we^ see a maiked difference in the activity of the virus in the 
two tubes ; it was not the tube that contained no air, Jiowever, that had 
the greater virulence, but on the contraiy the one that was half full of 
etir and that had stood nearly a month longer: than the other before the 
inociilaMons were m^ have been oxygen that attenu- 

;ated the virus in the first tube, since the small amount contained must 
have been soon exkausted by the grawth of the bacteria; and what 
could it have been but oxygen that enabled the virus of the second tube 
to retaindts activity , ^ince botb were originally the same, having been 
inoculated from the same cultivation ? To me this is an instructive ex:- 
pernnent, and I learn fi?oiii it thatit is an unfavorable condition of life 
that debilitates and finally destroys this organism. A limited supply 
of oxygen is most favoimble to the ex this germ, and probably 

of most other pathogenie organisms, and when this condition is departed 
from either in our cultivation apparatus or in a tube Iroin which oxygen 
is entirely excluded the result as the same. We must not forget, how - 
ever, that continued existence in a^ cultivation liquid from which the 
nutriment has been exhausted is also aii unfavor-able condition, and 
that the organism, being no longer able to reproduce itself, must finally 
become enfeeMed by age and in ^0 entimly destroyed. 
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SUSCEPTIBII.ITY AND INSUSCEPTIBILITY. 

One of the most remarkable facts relating to contagious diseases is 
that men or animals which have been affected and have recovered are 
iD susceptible to the action of that particular virus in the future. In my 
former report I have shown that one attack of fowl cholera confers the 
same immunity as is observed in other contagious diseases, and all suc- 
ceeding observations have confirmed this; the same immunity has also 
been observed to result from this cause in the disease as it occurs in 
France, by Pasteur, and may be accepted as a fact without the produc- 
tion of more experimental evidence. 

A certain number of birds, however, are naturally insusceptible to 
this virus and do not contract the disease, no matter how frequently they 
may be inoculated; others are susceptible only to a modified extent, and 
when inoculated contract a mild form of the disease and recover. This 
insusceptibility, partial or complete, is congenital and not acquired ; 
how or why it is possessed is still a mystery. 

Pasteur has shown within the last year that birds which are inocu- 
lated with the attenuated virus and have a mild form of the disease ac- 
quire a certain insusceptibility, which may be increased to any extent 
by progressive inoculations with more active virus. The time required 
to obtain this attenuated virus is so great, however, and the uncertainty 
in regard to its strength so marked, that I have attempted to obtain a 
similar result in a different manner. It was hoped that this important 
question might be fully elucidated in the present report, but the atten- 
uation of all of my active virus during my attempt to investigate the 
Southern cattle fever at Atlanta has so delayed this work that more ex- 
periments are needed before the method is made entirely practical, 
though there can no longer be a shadow of doubt in regard to the prin- 
ciple. 

Susceptible birds inoculated with sufficiently minute quantities of virus 
only contract a local lesion. — For this class of experiments the virulent 
liquid must be in such a condition that it may be uniformly diffused 
through the diluting medium, and must contain a definite number of 
the bacteria in each drop. To attain these results a standard cultiva- 
tion liquid is made by infusing 1,000 grains of fresh muscle from the 
breast of a fowl in ten ounces of distilled water; and when the organ- 
ism has multiplied itself in this until the nutriment is exhausted the re- 
sulting liquid is termed standard virus. The diluting medium is a three- 
fourths per cent, solution of common salt. 

JjJxpci^iment No, 27. — A fowl was ii ilated May 13 with 1 drop of a mixture made 
with 1 drop of virus and 50 drops o^ it solution. 
May 18. — Yellowish urates. 

May 20. — Reddish swelling at p( 3 of inoculation ; no other signs of distease. 
May 22, — Urates have been whil nee the 18th, with every appearance of health. 
May 28. — For two days the urat* have been slightly colored with yellow; to-day 
they are more abundant, the expe aent being liquid. 
May 29. — Urates normal. 

Ko other appearances of ? jlera were observed and the bird remained 
in the best of health. 

Experiment Xo\ 28. — A bird inoculated May 13 with a single drop of a dilution 
of 1 to .500. 

May 20. — Red swelling at po j of inoculation. 
May 22. — Yellow urates. 

May 2^. — Urates deeply col id; appetite still gO'Od; has a mild form of the dis- 
ease. 

May 28. — Urates still abur ^nt and of a deep-yeiUow color; has had good appetite 
with the exception of two o' ireedays ; comb somciwhjtt paler than usual; evidently 
improving. 
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May 30. — Has entirely recovered. 

Experiment No. 29.— A fowl was inoculated May 13 with one drop of a dilution of 1 
to 2,500. 

May 20. — The points of inoculation are swollen and red, but there are no other signs 

of sickness. 

May 24. — Swelling and redness, caused by the inoculation, subsiding; appetite good. 
May 28. — Swelling nearly gone; no sign of constitutional disturbance has appeared. 

May 30. — Points of inoculation entirely healed. 

Ko other results followed this inoculation. 

Experiment No. 30. — ^A fowl was inoculated May 13 with one drop of a dilution of 
virus, 1 to 5,000. 

May 20. — Poin^^s of inoculation swollen and red, but no other signs of disease. 

May 24.— At point of inoculation there is an irregular red enlargement three-fourths 
of an inch in diameter and projecting one-eighth to three-sixteenths of an inch. The 
appetite is poor, but there is no other sign of disease, 

May 28.— The swelling is disappearing; appetite good. 

May 30. — There is now scarcely a trace of the inoculation to be observed. 

From these experiments the conclusion was reached that an inocula- 
tion of virus, diluted to the extent of 1 to 1,000, might be relied upon to 
produce a mild form of the disease which would result in the required 
insusceptibility; it was scarcely hoped, at this time, that the slight local 
lesion would have a similar influence. To test this conclusion the fol- 
lowing experiment was made: 

Experiment No. 31. — Four Plymouth Rock hens (selected because of their great sus- 
ceptibility) wore inoculated with one drop of a sixth cultivation of virus diluted 1 to 
1,000, June 2, 1881. 

June 8.— One very sick, inactive; diarrhea, with yellow urates; surface of body hot. 
All have white nodules at the point of inoculation. The sick bird lemoyed and the 
coop thoroughly disinfected. 

June 9. — The sick fowl dead. 

June 12.— Remaining three fowls very sick 

June 13. — One dead. 

June 14. — The third fowl dies. 

June 15. — The fourth dead. 

In spite of the considerable dilution, therefore, these birds contracted 
a most violent form of the disease and all died. 

Experimenis No. 32 to 37. — Twelve fowls were inoculated with dilutions of the virus 
used in experiment No. 25, and the bird first mentioned in No. 26. Each of the birds 
inoculated with the undiluted viru* had developed a local lesion at the point of inocu- 
lation. The dilutions ranged from 1 to 2,500 to 1 to 15,000, and the inoculations were 
made before the attenuation of the virus had been discovered, and in the hopes that 
the former activity had been retaineu, i*nd that the proper dilution for safe inoculation 
would be platuly indicated. Unfortunately for this object the virus had become at- 
tenuated, aud not one of these twelve birds i bowed the least effect, either general or 
local, from these iuoculations. The lancet pu vres healed at once by first intentiou, 
as such wounds invariably do with fowls vrht virus is introduced; there was no 
redness or swelling or other evidence of the in iction of a virus. The experiments 
are merely mentioned to strengthen the conclut that dilution to this extent modifies 
or destroys the action of the virus. 

As it is a matter of great interest t( vnow the number of bacteria 
introduced into the body by inoculation th such diluted virus, I have 
attempted to form an approximate estin from such data as I could 
obtain. In a number of cases the bacter. actually to be seen in a sin- 
gle field of the microscope have been coui d, and the average is about 
twenty-five, i^ow this field is -^oo^^ i diameter, or TeoVo-o^hs 
of a square inch in area, while the cover ^^ss is three-fourths of an 
iijcli in diameter, or y^^fo-ot^s of a square inc ^ In area; from which -f-^^ 
X---a---=22,500 as the nnmber of fields in ch preparation; and this 
multiplied by tweuty-tive gives 502,500 as t lumber of bacteria in a 
preparation. One drop, however, is sufficiei o fill the space beneath 
three cover glasses, and hiance the number ' bacteria in each drop 
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must be 1,687,500, or in round numbers one million six hundred thous- 
and. A drop of a dilution of 1 to 1^000 would, therefore, contain sixteen 
hundred bacteria, and a drop of the dilution of 1 to 5,000 would still 
contain 320, so that there can be no doubt that a considerable number 
were introduced in each inoculation with the diluted virus. 

Since the above was written I have pressed my experiments in this 
direction as much as x)ossib]e, in the hope of obtaining a satisfactory 
demonstration of the value of this method of vaccination in time to insert 
in this report at its final revision, I am therefore able to add the follow- 
ing experiments : 

Experiment No. 38. — Two "birds were iDoculated November 7, 1881, with standard 
virus diluted 1 to 2,500. 
November 1'.^. — One lias marked local lesion. 

Noveniber 19.— Both have the local lesion., though it is disappearing in the one that 
contracted it first. 

November 20. — The one having the most marked local lesion seems dull; yellow urates 
observed. 

November 22.— The sick bird is dead ; the local lesion had about disappeared. The 
second bird continued Avell. 

Experiment No, 39. — Two birds were inoculated November 7 with virus diluted 1 to 
500. 

Noveviher 16. — Local lesion slight j one voids liquid urates of a deep-yellow color. 
Novettiber 17. — One dead. 

November 19. — The remaining bird has an extremely marked local lesion, with very 
prominent blood-vessels leading from it in diiierent directions. Excrements largely 
nra,tes, liquid, but white in color. 

November 26.— Local lesion disappearing ; bird appears well. This bird remained 
in good health. 

Ex2)€nment No. 40. — Two birds "were inoculated November 7 with virus diluted 1 to 
10,000. 

November 16.— Both have plain local lesion. 

November 26.— Local lesion less marked; both in excellent health. 

The three preceding experiments belong to one series the birds were 
all from the same lot, and the virus from the same tube. To test the 
susceptibility of the fowls as well as to be certain of the activity of the 
virus used, two others were inoculated at the same time with undiluted 
virus. November 16 both were sick ; the following day one was dead, 
and the second died November 21. Of the two inoculated with virus 
diluted 1 to 2,500 but one died ; of the two inoculated with a dilution of 
1 to 5,000 one also died ; while the two inoculated with a dilution of 1 
to 10,000 both remained in good health. Consequently, only one-third 
of those inoculated with diluted virus contracted the disease. Dilutions 
of 1 to 2,500 and 1 to 5,000 are therefore still too active for vaccination 
]Hirposes, while it would seem that 1 to 10,000 might j^rove successful. 
To test this another experiment was made : 

Experiment No. 41.— November 28 live fowls were inoculated with standard virus 
diluted 1 to 10,000. 

December 3. — Three have local redness. 
Decembe)^ 5. — All but one have plain local lesions. 
Dectmber 7. — All have the local lesion. 
December 10. — One sick ; it is at once isolated. 
December 11. — The sick fowl dead. 

December 12. — Another sick ; isolated ; this is the one in which the lesion developed 
latest, and that has now. disappeared. 

December 13. — The bird isolated yesterday is dead ; the remainder continue well. 

As a couKsequence' of the mortality in this exx>eriment it was neces- 
sary to test the effect of virus diluted to an even greater extent. 

Experiment No. 42. — Four birds were inoculated December 21 with virus diluted 1 to 
20,000. 

December 26. — One has local lesion. 

Decembei' 31. — The one w4th lesion is sick; one other has a very slight lesion. 
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tTawwari^ l.— Sick one dead. ^ > 

eJaiiwar^ 6;— The second one dead f the others remain w 

&periment No. AS^'-Fom hirds were inoculated Becemher 21 with vmis diluted 1 

to40jOOO. : ; : . ' 

7j9ee€??i&er 29.— One has slight i^^ 
Janttar^ 7.— One dead ; the others remain well. 

i^x^m'me?t*iVb. 44.--rour birds were inoculated December 21 with standard vims 

"diMtedl: to 80^000. ^^^^^^^^^^^^ - 

i)ec€wi2?er 28.— One has local lesion. 

Z7ecm&er 31.— Tw6 have plain lesions. All these birds remained 

;weii. ^ : ■ 'v. ' 

The greatly incr^^^ of birds orer those pre- 

viously used was probably due, at leas^ in part, to the cold andTery 
wet weather prevailing during the time of the esi>eriments. Two points 
are. however, very apparent : first, a local lesion may be produced in 
fowls with sufflciently diluted virus from which they will recover with- 
out constitutional disturbance f second, owin^ to the enormous differ- 
ence in the susceptibility of fowls a first inoculation, to be safe, must be 
made with a dilution of 1 to 80,000, or weaker. A few more experiments 
would probably develop a perfectly safe method, of producing the local 
lesion. : \: 

SUSCEPTIBLE BITIDH WHICH CONTRACT THE LOCAL LESION FROM 
DILUTED VIRUS BECOME INSUSCEPTIBLE. 

I/£periment The bird which in exp^ 27 was inoculated with virus 

xliluted 1 to 50 was inoculated June 2 with pure virus. He remained in perfect 
health, without the least appearance of a local lesion at the point of inoculation. 

Mooperimmii A^o. 46.^— The fowl which in experiment: No. 28 was inocttlated with virus 
diluted 1 to 50 was again ipoculated June 2^ this time with pure virus. There was 
neither local lesion nor sign of ^ 

Expei'iment No. 47.— The fowl which in experiment No. 29 was inoculated with virus 
dUuted 1 to 2,500, and had a well-marked local lesion, was inoculated June 2 with an 
equally x>Otent virus diluted 1 to 600. ; This waB foUowed by no local lesion or sign of 
ill health. - 

jBacj3eri?3ie7it A^o. 48.— The bird which in experiment No. 30 was inoculated with virna^ 
diluted 1 to 5j000^ and which had a marked local lesion^ was inoculated June 2 with 
an eg_ually actiye firiis diluted 1 to 500. This remained in perfect health, the lancet 
puncture healing as though no viras had been introduced . 

: Expm'mm^ Nqv four birds which survived in experiments 38} 39, and 40/ 

one of which was :in6culafted with a dilution of T to 2,500, another with a dilution of 
1 to 5,000, and the remaining two with a dilu^^^ of 1 to 10,000, and all of which had 
plain local lesion, were inoculated December 6 with standard vims diluted 1 to 500. 
iTbis produced no /eflec^ and by December 12 all traces of the wound made by the 
inoculating lancet had disai>peared. These birds were, consequently, entirely insus- 
ceptible to virus of this strength, though it was iive times stronger than the strongest 
used in the former experiment aiid twenty times 

Mxj^mmmit No.^O, — The four bh'ds of the preceding experiment were inoculated 
December 13 with pure stajidard^^ 

J^ece»i??er 19.-— The excrement of one b^ an attack of cholera ; 

that of a second is sligMly tinged with yellow. 

Deceniber ^'i.—TliG sick bird had an exceedingly mild attack, only indicated by_ the 
yellow and liquid urates* All are now well. 

No other symx>toms of disease were observed with these birds. . 

From this experiment I concluded that an inoculation with diluted 
virus, which was followed by a weU-marked local lesion, was sufacient 
to protect against ah ordinary do^^^^^ 

Exjjeriment No. 51.— Seven birds^which had been inoculated with vims diluted 1 to 
10,000, and all of which had contracted the local lesion, and at least two of whieh 
4iad mild, general symptoms as well, were inoculated December 21 with the most 
active virus. 

In ^one or two cases If qn id and yello w urates w^ere observed as a consequence of 
this inoculation, but there was no loss of appetite or dullness, and the birds have all 
remained in excellent health. / 
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TMs is the extent to able to carry r^y researches 

in regard ta inociila^tions wLtli diluted . vira ajid the immun^ thereby 
conferred* Itseems CTident thart a Utti wiH develop 

a safe method of prote^^ive inoculation^ or vaccination, with such dilu- 
tions, by which all the effects t)f the attenuated virus may be obtained 
with greater certainty and without waiting five to eight months for the 
attmuation to be produced. The value of such a method to the investi- 
gator cannot be overestimatedj and to the general public it offers a 
most effective means of combating: the disease, since the immunity 
which it grants is at onc^ very complete aM carried to any 

desired extent. 

rNSUSCEPTIBLE BIRDS INOCULATED SUFEICIENTLY LARG:E : 

QUANTITIES OF VmUS SUCOUto^ 

We are^^ fe inquire into the 

nature of susceptibility and insusceptibility, one of the most profound 
mysteries in the whole" realm of pathology. We may not be able to 
solve so difScult a question at the first trial, but its importance has led 
me to endeavor to throw some light upon it, in the hope that little by 
little we may be able to thread the intricacies surrounding it. Thie 
experiments made up to this time would seem to indicate that susoepr 
tibiiitj^^ is by no means an absolute term but simply a relative one. A 
fowl may be susceptible when one drop of pu^ placed where it 

can readily be absorbed into its system, but it may not be susceptible 
when inoculated with but one twenty-five hundredths of this amount. 
Can we now extend this con<jl^^^^ a fowl which is insus- 

ceptible when inoculated with one drop will contract the malady if 
inoculated with ten, twenty, orififty drops! Evidently this point must 
be decided by experimentation, and for this purpose the following ex- 
periments were made: _ \ 

Experiment M b2,-—Tv?o {o^l& were inocnlated May 25 with i cubic centimeter of 
a fourth cultivation of the virus. These fowls had been several times inoculated with 
t wo and three drops at a time, and conaecjuently this was no great increase, bemg not 
over six or ©i^t drops, 
■ Neither of these contracted the disease. 

J^penmmt 2^^o.^ insusceptible to smaU cmantities of virus received 

May 25 cubic centimeters, injected beneath the skin with a hypodermic syringe. 
One of these died of cholera June 5, the other remained well. 

Mperimmt No, 54.— Two insusceptible fowls were inoculated May 25 with cubic 
centinaeter of virus injected hypodirmicall^^^^ : 

Neither contracted the disea-se. 

Mpmment No. 56.— Two insusceptible fowls were inoculated May 25 with hypo- 
dernrio injection of 2 cul)ic centimeters of virus. 
^€1;^ 31. --^e very sick 
Jan6 l.—^ne d«ad Bind the other e^^ 
J^?i€ 3.— -Second dead. 

JS^a3?mmeTii M.— Two ins^^ repeatedly inoculated 

with two to four drops of ^^rus and had never shown the least symptom of cholera, 
received May 25 a hypodermic iiyectijMi of 5 cubic centimeters of pure virus. 

Jfa?/ 30.-^Both have loss of appetite and one or both have diarrhea with yellow 

urates.^ : V : . : _ ' 

May 31. — One dead. 

The second soou recovered its appetite without exMbiting any oth^ of the 

disease. ^ 

These experiments demonstrate conclusively that birds which can 
Yei^ w^ep resi^^^^^ two or three drops of virus may snc- 

cumh if • the quantity is increased to from three to twenty times this 
amount. They also demonstrate that some birds may resist enormous 
qutotities of viripis, a^ where one was scarcely sickened by 5 

19 Aa 
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cubic ceKtinieter.% an amoiiiit one liundred thousand times inucli as 
sijfflcad to destroy the four ibwls in experiment Ho. 31, or one million 
times as nmch as destined t 

It seems to me perfectly reasonable to conclude, from tlj^e experiments 
so far detaUedy that evfiry fowl has a certain power of resisting the in- 
roads of the organism which constitutes the essential cause of fowl 
cholera^ and that the relative pow^r of resistance may be accurately 
measured by the quantity of one of these standard cultivations of virus 
which must: be placed within its tissues, to either produce the local 
lesion or an attack of the disease. In other words, a certain number 
of the bacteria, of the most virulent cultivations, may be introduced 
within the cellular tissi^^e of the most susceptible fowl and still not be 
able to reproduce themseXves^^ six cause an attack of the dis- 

■: ease*- - ' : \ . . . - . - - " v 

^^^^^^^^^^^^^ 1^ 

Why is it^^ 

and most virulent bacteria are unable to multiply in the body of a fowl ? 
How call rt be ifiat a bird is able^ under ^my conditio resist the 

^feets of the active virusi In what does insusceptibility consist, and 
how is it producedl What momentous questions are these; and. if de- 
cided, what new lines of investigations might they not indicate? 

In the treatment of these diseases (the contagious fevers) we see our 
eiforts are useless, even when nature unaided is often successfuL Why 
is this! It can only be because we do not understand the nature of 
the resistance which the animal body ofiers to such enemies, and in- 
stead of assisting we often prevent the fidl exercise of these inherent 
powers. In our efforts to produce insusceptibility in individuals we 
have been obliged to grope pur way in the dark, and where we have 
succeeded OM until very lately, failed many times ; while in 

our endeavor to produce insusceptible breeds we are yet entirdy with- 
out success. Indeed our efforts to combat a certain number of con- 
tagious diseases seem to depend to a very great extent upon a more or 
less complete solution of this question of susceptibility and iususcep ti - 
bility, and if this can once be solved we certainly shall have gained an 
iinmenge advantage. - 

M. Pasteur was one of the first to attack this question, and in his 
quality of a chemist has undoubtedly viewed it from the laboratory 
standpoint, and has given it a ^laterial aspect which may not be en- 
tirely satisfactory to those who look upon the powers of the auimal 
: organism in this respect as^^ being rather of a vital than a chemical 
: naturce But his views being Msed upon facts, and being those of one 
of the profoundest investigators the world has ever known, deserve 
much more than ordinary attention. 

The animal body, says Pasteur, may be compared to a flask of culi3i- 
vation liquid. If we add to tMs ffask an infinitesimal qu^^^^^ of viru- 
lent blood the orgamsm multiplies with extraordinary rapidity for 
three or four days, at the end of which time its growth entirely ceases. 
If nowth^e mm'ode iB entirely removecl by the filtration and fresh virus 
added to the tran sparent filtrate tiiere is no farther multiplication; the 
microphyte is entirely unable to re|)roduce itself in this liquid. If in- 
stead of fiiterlaig the liquid on the fourth day this had been done as 
early as the second, then there would have been a feeble growth of the 
fresh virus in the filtered infusion. So if we inoculate a fbwl with 
active virus the mc^ro&a multiplies in the bird^s body a certain length 
<^f timej ajid if the di^^ have not caused death by 
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^at time the xeproduction ceases, tKe "bird reGovers, anct is hencefortli 
insusceptible. If Taccinated with a yer j weak virus the growth is ia- 
complete, and afterwards the lbird% body is in the coiidition of the ia- 
fu&ion filtered the second day after inoculation, and if vaccinated later 
mth a-stronger virus there is again a amount of reproduction. 

Kow this inability this scientist, 

to one of two possible causes. The microbe in its growth may have ex- 
hausted the available supply of pabulum suited to its use, or it may 
have added some chemical compound w hich rendered the liquid unfavor- 
able to its multiplication. If a cultivation is prepared, and after the 
growth of the mioro5a is completed this is evaporated ki vacuo at a low; 
temperature and then restored to^ its former volume by the addition of 
fresh infusion, then, if the cultivation contained a chemical substance 
which prevented farther development, the new liquid would contain it as 
well and would not be suitable for the multip^ mim^ohe,- But 

this is not thevcase 5 there is a fresh and vigorous growth which proves 
thsit the reproduction c^ 
principle has been exhausted. V 

M. Chauveau, who is also one of the foremost investigators of the 
times, does not accept this theory, and evidently looks at the question 
rather trom the standpointof the physiologist and practitioner. In hi^ 
investigations of charbon he found that the insusceptible Algerian sheep 
would contract the disease if inoculated with large quantities of virus. 
If the bodies Of these sheep had been exhausted of the greater part of 
the elements necessa/ry for the proliferation of the bacteria by one or 
several anterior cultivations, why would they be more favorable to the 
reproduction of these organisms when a large number were introduced 
than when only a few 1 If the s of the medium is th.e obstacle 

to the proliferation, ought not this to manifest itself all the more plainly 
with the increased nuniber of germs pla^ there to muftiply f If this 
is certainly true of a cultivation tube, ought it not also to be true with 
tiie aniniai bodyl He tlierefbre forjpaulated a theoretic interpretation of 
the fact observed by saying that^* the comparative bacteridian inocula- 
tions with little or mucli virus acted with ^t^ Algerian sheep as if the 
infection agents encountered in the animal organism matters or agents, 
o ver whicii they triumphed more easily when they were in larg e numbers." 
According to M. Chauveau, then, the bacteria in their growth add a 
chemical substance to the liquids of the body which renders these in 
the future unfavorable to the growth of fhie particular species of bacteria 
"which produced it. ^ / 

When the unbiased, student comes to consider these views, how- 
ever, they both seem improbable. The aoimal body is very dilferent 
from a ciiltivation flask to which nothing gains entrance or from which, 
nothing is eliminated. Paateiir himself ^^h that when fresh 

infusion is added to the exhausted cultivati^^ a new growth 

of bacteria at once occurs; what is to hinder this continuous, growth 
in the body of a fowl which is contihually absorbing elements that 
^ know to' be " sufficient :ft)r the growth of our organism f Again, 
the experiments which I have just recorded show that a bird may 
be rendered insusceptible l^y a local development of a microbe in an 
exTa:eme]y small are% and would it not l)e im^possible for any sub- 
stance to be: exhausted from the body by such a circumscribed proli- 
feration! ; Then we know from the other experiments I have related 
that the same objection may be brought in regard to the difierent 
effects of diSerent doses of the virus with: fowl cholera tJiat Dhau- 
veau has guggested in regard to charbon | an apparently ansusceptible 
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foM is inoculated witii a large quantity^^ of yirus^ the microhe multiplies 
witli its usual facility and causes tlie death of its victim. Qn tlie other 
hand, how unlikely that the animal body should retain for any length 
of time such a fbreign: principle— a poison— as Chauveau supposes? 
This could only be accounted for on the supposition that it is a body 
that cannot pass through animal membranes y but we know this suppo- 
sition is not correct because the fetus is rendered insusceptible by in- 
oculation of the mother^ though th« 6aaWvdo not gain entrance to its 
circulation, as has l^een shown by Chauyeau. 

While reflecting upon tills s^^^ it occurred, to the writer that the 
phenomena observed with the ordinary bacteria of putrefat^tion might 
servcj to a certain estentj to solve these contradictory opinions. If, for 
example, we take the bacteria which proliferate with the greatest rapid- 
ity in the blood or other liquids of a dead animal and introduce them 
by inoculation into the body of a living one of the same species, we find, 
in the vast majority of cases, that these are unable to reproduce them- 
selves. Evidently this is not because the living animal contains any 
substance that the dead one did not, or because it is wanting in any 
element contained in the latter, for if dead it woidd in its turn become 
the prey of thes<a organism^ and putrefy. Will the insusceptible fowl, 
then, furnish an infusion which is sterile or fertile^ as tested by the 
growth of the infectious agent of liii^ diseased The following experi- 
ments furnish an answer to this guestioii: 

^ Bxpet^iment Ko. fj7 .-~A fbwlj wMcli had resisted repeated inoculations with tlie most 
potent yirus, was killed and an infusion of tlie miisoles made in distilled water. A 
nninber of cnltivation tuhes Were charged with this infusion and sterilized. One of 
these was then inocnlated with a fraction of a drop of a second cultivation which 
appeared, to contain no other organism. In a few hoiirs, much sooner than usual, I 
thought, it had hecome iQillcy from multiplication of the bacteria. The next day a 
second tube was inoculated from the first, which in turn soon showed the develop- 
ment of the bacteria. Here were two successive cultivations in the infusion of the 
insusceptible fowPs muscleis| :the proliferation was even more vigorous than usual. 
Wm it ttie organism of fowl cholera or indeed arseptio bacterium that changed the 
appearance of our liquid? An iuoculation experiment can alone give a satisfactory 
decision. 

■ Expenmmt '^o, 58.-^Pebrua^ 17, 1881j three fowls were inoculated, by lancet punct- 
ure, witii the second cultivation in the i^ 
Fehruary 22.~One is sick, somnolent^ with greenish-yehow urates. 

February 25. — ^Another very sick, 

Z^&n*af^ 27.'^Second one deM. . \^ ' 

- The.third had a mild attack and recovered. 

Since this experiment I have invariably made my cultivation liquids 
from the muscles of those birds which proved insusceptible and I have 
never failed in my cultivations. It is demonstratedj therefore^ that the 
bacteria neither abstract a principle from the fowrs botly which is nec- 
essary to their existencCj nor do they add one which is unfavorable to 
their growth. ; ^ 

Must we admit, then, that this subject is still to remain a complete 
mysteryj inapproachable^y our methods of research, a stumbling-block 
to the science of the ijresent timo? I think not: already light is dawn- 
ing upon some of the points that together make' up this great problem, 
and after long hesitation I offer a ixrovi&ional theory which shall be the 
basis of my work until addi'tional facts are developed. 

Let us inquire^ first, as to the different conditions which exist between 
the insusceptible fowl and the infhsion made from its muscles with dis- 
tilled water. The latter evidently contains all the solubfe ingredients 
of the former not coagulable by heat, and no more. If the fowl laclied 
an element necessary to the bacteria this must als^o be lacking in the 
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infiisTonj as it 1^^^ "been shown that tliesemcteria do not produce 
a poipn tliat fctei^feres tlieir development, we may conclude tliat 
the foM did not contaan sueli a i^inciple> The temperature we know 
to i)e favorable in t)oth cases. Why, then^ do the bacteria multiply Id 
the infusion and not in the body ? Where is the difference of eondi- 
^on sufficie^ to account for such a fectl 

Many would refer this to the vital influence^f the living tissues^ and 
consider the question answered, bu^^ only serves as a cloak for 

our ignorance; it reveals nothing of the nature of that influence^ and 
this it is of the highest importance wo shdilld understand. We may 
forget for the moment that we are studying fowl cholera. The principle 
we are endeavoring to establish is of general application and will un- 
doubtedly hold good with all non-recurring contagious diseases. 

The anatomist knows that the animal body consists of solid ajUd liquid 
constituents— of dead as well as li ving matter. The living matter exists 
either m cells fixed, in the solid^^^^^p free and wander- 

ii^g about apparently^ at pleasu fixed cells and out- 

side of the blood-vessels there ai'e relatively vast reservoirs and chan- 
nels filled with a nutritive liquid which is undoubtedly favorable to the 
sustenance of difeease germs. In this fiuid, as in the blood, are to be 
found masses of living matter wandering cellsVit is tme, - 

but they: are reiatively far apar^^^ might exist in immense 

numbers and be as little incommoded by the presence of these cells as 
are the trout by the rocks in our mountain rivers; and it is plain that 
what rnfluence is exerted favorable or unia,vorableto the parasites must 
be by something taken from or added to the nutritive liquid. Lymph 
and blood plasma evidently contain -the soluble constituents of the body, 
and if the infusion of the muscles is favorable for the growth of bacteria,^ 
these should be even more so. In tlxe case of insusceptible fowls, how- 
ever, these liquids of the living body are either less favorable or entirely 
uifavorable, while the infusion remains as favorable as before. Why f 
I see but one condition in which there is an essential difference between 
the cultivation liquids imd the fluids of the liv^^^ and 
that istiie^uppl^of ^^^o 

Is there any reason for believing that the insusceptible fowl contains 
less free oxygen than the susceptible know of none. It is prob- 

able that the susceptible bird even has too little free oxygen in its 
liquids when in perfect health for the requirements of these bacteria. 
How otherMse can we explain ^^1^^^ two or three hundred of 

these microphytes may be introduced within the tissues in such birds 
and still not be able to multiply produce the disease? In 
these susceptible birds the conditions for the nourishment of the bacteria 
we know to be most fa vorable. But why should increasing the number 
of bacteria increase the supply of oxygen ? It-does not, but it prevents 
the living ajinual matter irom using; it, eitiier partially or contplet^. 
The baeteria of fpwIeholera, in cpmmion with many other varieties, pro- 
duce, during their prolferation, a narc^ which checks the 
activity of, or entirely destroy^ the animal bioplasm. Pasteur has 
proved this by inj ecting an extract made with cultivation liquid s from 
w^hich the bacteria were removed by filtration, a ikct which I Imve 
abundantly confirmed, as will be secff 

When we use a considerabie amount of virus in our inoculations we 
not only introduce a relatively large amoiint of the poisonous liquid 
which narcotizes the adjacent cells, prevents their using the free oxygen 
and allows this to accumulate until the baete^^ a foothold, but 

what is of even more sigiiiflcance we introduce a vastly increased num- 
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bar of Bacteria to take adranta^e of ttis condition and OTCrwlielin tlie 
Mving tissaes with their poisonous products, of which thej are contin- 
ually manufacturiiig larger and larger supplieSj until the ^hole system 
is l)roHght txnder its iMuence, : 

.Why, fhen^ does not t.Ms process go on the same in birds which have 
been vaccinated, or in those which have recovered from a first attackt 
We still Iraye no explanation of tlie resistance to the inoculations with 
large quanfities of virus. When we study the effects of narcotics^ how- 
ever, weleaMthat^l^^ the influence of them for 
a considerable time a marked toleration of their effects is acquired^ thus 
the confixmed ffiorpMa taker ^ requires one hundred or, as I 
have been reliably informed, even two hundred times the dose to pi'o- 
duce a given effect that is neGessary with those jiot accustomed to its 
use. So when a bird recovers from cholera the cells of its body have 
become accustomed to the effect of the narcotic in the strength which 
it exists in the liquids of the body 5 they gTPadually resume their former 
activityi the supply of available oxygen is reduced, until finally the 
bacteria are no longer able to multiply. When we Inoculate with at- 
tenuated yiru the multiplication of bacteria 
is generally local. The n produced at the point Of inoculation, 
is absorbed and earned by tha circulating liquids to ev^ry part of the 
body. The leM^ too, undoubtedly crowd to the point inoculated 
as they do to every other local irritation; here they come in contact 
with the poison in its full strength, and afterwards, when they have 
migrated elsewhere— when they have become fixed and are a part of the 
tissues— this exposure, this adaptation to the influence of the narcotic 
is probably an important feature in the insusceptibility. 

For this reason a first vaccination is not always successful in produc- 
ing complete immunity; more time must be allowed during which the 
poison is poured into the system, and during whicli the leucocytes are 
visiting the local lesion. Even after the organism as a whole is insus- 
ceptible to the infiueiice 

tion may be Mlowe^^^^ by one or more small local 

abscesses, in vrhich the microphytes a^^ found in abundance^ in this 
case them w;efe stilt some group^^ of cells unable to resist the poison, and 
the growth of the parasite was a local and not a general one. 

The main points in this theory are^ then, as follows: 1, The patho- 
genic bacteria are able to live in a more limited supply of oxygen than 
the ordinary septic ones. (In this theory we have left out of eonsidera- 
tion the anerobic bacteria, which have been little studied and which 
live without any free oxygen. The diseases produced hj these might 
not grant an immunity from subsequent attacks, and probably at best 
only a partial immunity. The.malarial ievers, glanders^ a^ "tuberou- 
iosis may belong to this cMss.)" 2. The animal bioplasm flourishes with 
a supply of oxygen still too limited for even the pathogenic bacteria. 
.3; It is only by a poisonous principle formed by the bacteria which nar- 
cotizes the bioplasm at the 2>oint of inoculation and allows an accumu- 
lation of oxygen that to multiply. 4. In 
time the Mimal bioplasm becomes iaccus^^^ this, as to other nar- 
cotics, ami is thenceforth ihsiiscept^^ 

it is now a matter of gTeat ill t crest to ask how far this tlieory is up- 
held by experiments with other bacterial diseases. Unfortunateiy tliere 
are but three diseases satisfectoriiy demonstrated as due to bacteria-— 
charbon, septicaemia, and fowl cholera— and these are yet but imper- 
fectly studied. Euelzer and piern Schneider found that cultivated bac- 
teiia niight be introduced under^tlie skin and into the vessels of diffiir- 
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ent ammals TOfcliout ^rodocing septic aceidentSj lbnt that tkese oceurred 
■wlieu 2 to 5 centigrams of neutral sulpliate of atropia was .added to the 
matters ii^eoted—^ proof at a narcotic was sufficient to enable otlier- 
wise IiarmlQss Daeteria to multiply^ in the tissues. 

It is well known that putrefying animal substances, as x>u8, blood , 
and water^ in which fiesh has been maeeratedv acquire at times the most 
virulent propertieSj and a small quaM is eVen sufficient to destroy a 
horse. Ghauveau has shown that whm filtered the filtrates, though 
eminently^^^p^ local effects^ but that this filtrate 

injected with the bacteria enabled these to produce effects incomparably 
gre>ater than when, the organisms were mixed with water alone. Hiller 
has also demonstrated that such bacteria filtered from the poisonous 
liquids and thoroughly washed w^^ so as to free them entirely 

from the poison adhering to thein, might he injected into dogs, rabbits, 
or frogs without prdducing any effects. It seems to be true, then, that 
the atmospheric bacteria require the introduction of the narcotic princi- 
ple with them in order to ];px)d^ 

The pathogenic bacteria, a I have already shown, are able tQ multi-" 
ply with a much more limited supply of oxygen than the septic forms f 
this is shown by their growing beneath instead of at the surface of cui- 
tivations. Perhaps the most important effect produced upon the Bmil- 
his suhtilis by Buchner's method of cnltivation was to enable it to mul- 
tiply with a more restricted supply of oxygen. Again, we know that it 
is those septic bact^^^^^ which have muitiplied in the abdominal liquids 
in peritohitis and under the skin of horses, where long setons have been 
inteoduced^ where the free access oxygen is prevented, that are most 
aangerons. that the swine-plague 

virus is much more active when grown with a lim^ited supply of air. 

As to the accumiilation of oxygen in the living body when the bioplasm 
is narcotized, we know^^^b but Chauveau found that when large 

quaiLtities of charlx)n virus was injected into the vessels of insusceptible 
iimmsds the hacilU might multiply in local situations, as in the pia mater, 
and even from spores. Kow, as a considerable supply of oxygen is nec- 
essary for the formation of spores with this organism, we have here an 
indication that this supposition is correet. 

As to the impossiMlity of pathogenic bacteria multiplying even in 
the blood of insusceptible animals we have the testimony of Ohauveau, 
who foirn^ tli2bt the Baoilli^^^ injected into this liquid was ar- 

rested in the lunga and spleen ; that it was unable to reproduce itself 
and perished in a very s^ 

-^^^^ from the effects, of the soluble nar- 

cofe and nM from the bacteria of themselves seems indicated by tMs. 
quality being caiif erred upon the finborn lambs in Chauveau^s experi- 
ments 9>lready alluded to, w that tiie B, antliraeis (iom 
not gain entrance to the fetal circulation. 

; THE VIEUS. 

To test the views which are outlined above it is necessary to procure 
and study the effects of the narcotic principle contained in the virus. 
Up to this time, I beueve, this study has only been accomplished by one 
man— the accomplished Pasteur. Sis method was to filter a cultivar 
tion liquid through plaster in order to free it from the bacteria, then to 
evaporate it to dryness at a low temperature and in vacuo. The extract 
thus obtained was dissolved in distilled wafer, and a quanti|}y,^ r^re- 
senting four ounces (120 cubic centimeters) j of the cultivatiaD fiquid was 
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injected su^ in a fowl. This produced after about ten miii- 

utes the deep sleep with the rouiid# oTitliw in the severe 

attacks of choleraj but after about four hours these symptoms disap- 
peared and the bird was as well as before. 

Unfortunately all investigators are not as happily situated as M. Pas- 
teur in regard to laboratories and apparatus. The writerj for instance, 
was obliged to evaporate his cultivation liquids over a water-bath and 
risk the destruction of a part of the constituehts that might be volatile 
at tfotemperature of boiling water. However, one must make the best 
of his circumstances, and accordiagly I adopted this method with at 
least partial success, as may Inb seen from the following experiments: 

Bospenment No. 59. -^November S six oimces of virus, cultivated in inf usion. of cliieken 
muscle, was Mtered througli paper evaporated over a water-batli. A "brownisli 
extract resulted/vriiich was dissolved in oije draelim of distilled water and adminis- 
tered/ by hvpodermic irjjeotionyt^ about a pound. Al- 
most immediately tbere were symptoms of drowsiness, whicli became very plain after 
a quarter of an" hour. The appearaaiee wa« exactly that seen in acut-e attacks of 
oholera--tjie bird would assume.: the- sitting postmip, close its eyes, ' and drop into a 
sound sleep; or, if standing, the ruffled fearers amd d so characteristic 
Qf the disease were seen. ^ 

What was very rematrkable the excrements^ which were noticed at the time of the 
injection, and were then mostly bowel excreta, of normal appearance, within two 
hours were composed entirely of urates, very liquid, and with a plain, yellow colora- 
tion, exactly resembling the excretions in genuine cases of cholera. Eighteen hours 
after the injection the bird was still somewhat duU and the urates yellowish, but no 
longer liquid. 

Tms hypoderinie^ i^^^ foUowed by complete necrosis of the tissues along 

the tracS followed by the needle, and at the point where the liquid was deposited. 
A hard, dry g<3<3fit€5^riim, one and one-half inches long, irregularly triangular on- croas^ 
section, and of a dark, red color, was formed and was plainly visible through three 
openings in the -epidermis covering i ; This sequestrum was removed December 8,. 
and in a few days the -part was completely healed, _ The appearance of this lesion 
and of the sequesinm may be seen in Plate X, Figs. 12, 13, and 14. 

Exj^Hmmt :^o. W.--Movmher 9.-^To test the effect of stm larger doses of this toxic 
element fifteen ounces of cultivation liquid was evaporated over a water-bath with- 
out preliminary filtering, and when only a drachm remained this was injected hyp o- 
dermieally into a somewhat larger and much more vigorous bird than that used in 
the preceding experiment. Tliere "w^as evident dollness within a few^minntes; the 
heaaand neck were depressed and tiio fea^ rounded outline 

to the bird so generally assumed by fowls with cholera. The excrement at the time 
of inoculation was normal, but in fifbeen minutes it was being voided very frequently 
in smiall quantities, and consistM entire This had the 

so-oalled rice-water appearance of some writers, being composed of a transparent 
muons-like liquid, somewhat spnmuous, and holding in suspension the white urates. 

Fourteen hours after the injection the bird was stSl dull, staggered in walking, the 
urates W€jre tinted with yeHow, bnt were of normal consistency ^nd amount. For 
fc«-ty-eight hoiirs after t^^ poison, in both experiments, the 

birds had the rounded Outline and dull appearance seen an cholera. These symptoms 
gradually disappeared, and the active^ he^uthy aspect returned exactly as before inoc* 
uiation. - - ; 

In the case of the bird receiving the larger dose of the extract no Bequeatrum no- 
suited, but comparatively large areas of the skin near the poiut of the injection be- 
came affected with a dry gangrene, which fin^^ gave place to persistent cicatrices. 
In both cases an-aifeotion of the akin was produced over a considerable sirea surround- 
ihg the points of inaction, which consisted of small, irregular patches, i to -J inch or 
more across^ where ime ekin assumed a whitish color and was much thickened! 

Eo^eiimmt No^Ql.^k new lot of the extract wa^s prepared December 7 to still fur- 
ther test its properties. Sixt^-fonr ounces of cultivated virus was evaporated to one 
-ounce of extract, forming a sirupy, brownish-looking liquid, with a peeultar but not 
disagreeable odor. Each of the birds used in the two preceding experiments received 
a subcutaneous injection of half a drachm of this liquid, which represented four 
otmces of the active virus. This was followed, as in case of the larger doses, by dull- , 
nesa, erection of the feathers, and somnaience| the last symptom beiaig more notice* 
able than before,^ probably owing to the more rapid absoi^ption of the poison. These 
eSects did not continue for the same time/ however, ha vi^^ in five or six 

hours. \ -v. : . : 
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In these easBs tlere was also great irritatioTi at the point of inocula- 
tion. The injection was made^nder :Uie skin of the thigh, and in two 
or three hours both birds were very lame p there was a pu% swelling 
covering the whole external surface of the thigh, the skin beihg white 
and Moodiess* The following day the swelling had nearly disappeared, 
but the part was^ of a dark blueyalmos^ black color, which persisted for 
several days before it entirely disappeared. 

Other injections of half this quantity of the poison, diluted with an 
equal volume of water, caused considerable local irritation, which ^^e^^^ 
tirely disappeared in the course of a day or two, without the serious 
complications which followed the larger doses. The extract represent- 
ing two ounces of virus still produced sleepiness, but that representing 
only one ounce had a scarcely noticeft^ 

We have here complete evidence that the bacteria of fowl cholera 
produce during their multiplication in a harmless liquid a most active 
/poison that has a narcotic action upon the system of the fowl,^and 
wMcliibcfdly is a^ arresting the functions of the animal 

cislls with which it ffvmes in contact, or when sufficiently concentrated 
even destroying such ceHs. 

INFLUENCE OF THE NAUOOTIO O^f THE ACTIVITY THE VIRtJS. 

The question which now presented itself for solution was, what is 
the effect of this narcotic upon the activity of the virus! Wl^en we 
dilute a drop of standard viius with ten thousand times its volume of 
water, and use but a drop of the dilution for inoculation, we have not 
only reduced the number of bacteria ten thousand fold but we have at 
the same time reduced the amount of the narcotic introduced to a like 
degree. Now, is the mitigation of the effects of the virus due to the 
small number of bacteria introduced or t^^ quantity of 

the poison which remains in a drop of such a dilution ? Two or thi^e 
years ago ^e should have i)eeii obliged to leave such an important 
question without solution, because our methods of experimenting at 
that time were not sufficiently perfected to grapple with itj but to^ay, 
thanks to the improvements recently made, we are able to make pure 
cultivations of virus to any desired amount and to obtain an tincon- 
taminated extract with which .to make experm^ 

Eoffperimmt i^To. 62.~Two fowls were inoculated by lancet puncture November 28 
wtti sttoclard virus/ dilu^^^ with 10,000 times its bulk, of a cultivation liquid steriv: 
lized by beating to 140^F. for fifteen minutes. 

I)ecem&er 19*— ^ick one better. 

December 21.— Both aie well. / , , n , ; -l 

&mrimmt 2To, 63,— tlii-ee fowls of the same lot were inoculated by lancet puncture 
Kovember 28 with standard virus, diluted with 10,609 times its volume, of a o^ltiva* 
tion liquid concentrated over a water-batb to one twenty-fourth of its cfriginal pulk. 
Pecem^er 3.— Two have marked local redness, , 
i^ec^tZ^ 4— All have the local lesi^ . One is plainly sick and is isolated. ; 
J)^m&er 5.— One of tiie remaining two is sick. 

i>ecemJter a—The AM to Sic ■ 
Z)eeemi><^ 19.^The^^^ 

We may compare these experimeiits>^ith l!?^G. 41, which was made 
with five hirds of the same lot, the vims used being the same but di- 
luted with salt golutioB. The difference in the results is not so great 
as mi^ he expected. Two out of three sickened aad one died 
where the virus was diluted with the concentrated cultivation liquid 5 
one of two sickened and recovered where the ordinary sterilized culti- 
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vation liquid was for dilution, l>ut even where tM dilntion was 
made with tte innocent salt solution two out of five died. The only 
noticeable difference ih the effects produced was ia the tiiae required 
tor the lymptoms to deyelop themMTCS. Where the conpentrated 
liquid was iised for dilute in six and the second 

in seTOu days from inoculation, while, where the milder cultiTation 
liquid was used, the affected M not sicken till the twelfth day, 

and when the salt solution was used one sickened the twelfth and the 
second the fourteenth day. 

These results, while they do not favor the Tiews of those who main- 
tain that the efieets of virus is due r£ether to the cheihical substances 
secreted by the bacteria than to these organisms themselves, are still 
exactly what we should mpect from a carefal study of the other nexfjer- 
iments recorded in this report. When we iuject the extract of mxm into 
the tissues it is true it may produce mo3t marked results; but uniess it 
is in excessive amora or greatly concentrated the poison is entirely 
absorbed withih a few hours and the effects disappear. Now, when the 
single drop of extract which adhered to the iancef is introduced with 
the few bacteria that are cohtained in it, the bacteria undoubtedly are 
given a great advantage during the time which elapses before this poison 
is entirely absorbed. Judging^ from the mrdtiplication of these nicro- 
phytes in a cultivation liquid, they will, under favorable conditions, 
double tlieir number in about one and one-half ^h and as, accord- 
ing to^the period of incnbation, it requires ab#ut eight tim^ as long to 
double their number in the bod^^^ 

very insufficient)' it is true— for calculating what occurs in such experi- 
ments. 

If we assume the effects^ of the poison persist for three hours, and 
omng to the small quantity ifitrodu^^^^ it would ribt be longer than this, 
the multiplication of the ba-cteria inserted with the poison must be about 
as rapid as in the cultivations to obtai the advantage of existing in 

three times the numbers of the others at the time when the poison has 
all been absorbed; In other words, it is plain that introducing this eon- 
eent^ated poifioii with the dilution of 1 to 10,000 could not have a gimter 
e^ct thau trebling the strength of the virus at the sta^^t^ that is, mak- 
ing it equal to a dilution of 1 to 3,000 in salt solution, which we know a 
considerable proportion of birds aie perfectly able to resi 

The concentration of the chemical products introduced with the bac- 
teria is, therefore, of much less consequence thaffi the number of the 
parasites, for tlie latter are producing this poison coutimiaily, while 
that which gains entrance with them is sooh absorbed. If a Wge num- 
ber of bacteria are placed in the tissues their products at once over- 
whelm the a^^ cells heare.st t^; them, allowing theic multiplication to 
continue with considerable rapidit befere the system has time to 

become inured to these products they have advanced step by step till 
the w^iiole body is invaded, and ^ t^^ produced in such vast 

quantities that a recovery becomes next to impossible. On the other 
hand, when buf a few bacteria find their way into the tissue^s, the poison 
produced at first is only sufiicient to lower tbe vitality without entirely 
arresting the functioiis of the cells 5 the bacteria increase in number but 
Blowly, and the poison being continually absoi'bed the cells of the whole 
body become gradually ^^^^ to it; the quantity produced inci?eases 
so slowly that the advantage is with the animal c^Is, and before the 
bacteria have advanced beyond the locality who^^ the bird has 

acquired an immunity, and the parasite is destroj^ed for want of free 
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INSUSCBPTrBlLn' Y, 

ToTissaini, at flrsty and otters since, tove condud^ that a small 
amount of the cliemit3al prodabts formed during t of pa- 

tlipgenia fecteri% if iiitrodud^ into tlie system of a isusceptihle a^^ 
would grant immunity from that particular disease in the fixture* The 
amount supposed to be required was^^^ or two drachms of a cut 

tiyation li(^id, or\of the virulent liquids of the sick or dead hody, smd 
this was to be previously devitalized by heating tb a sufficient degree to 
destroy theMrulent germs, or by mixing with disinfectants that would 
insure the same result. 

In my last report I detailed eight experiments in which thirty-four 
fowls were used, and from which I concluded that the devitalized vims, 
to the am^ount of two and one-half cubic centimeters (half a drachm), 
might be injected hypodermic^ly into bird^ not over two 

pounds without producing any immunity from fMe effects of suljsequent 
inoculations. This amount is relatively very much larger than that 
recommended by the other observers referred to for producing immunity 
in animals weighin^^^ fiftry to l^a hhiwired pounds. Toussaintfs 
later experimeJits, as weU as tho^ made to test the question, 

have demonstrate that the immunity in such cases was due to a mild 
attack of . the disease which resulted as a consequence of some of the 
bacteria escaping destruction by the heating process, and that it was in - 
no sense the effect of the small quantity of chenueal products injected. 

There is good reason to believe, howevei^, though we have no direct 
experimental evidence of the fact, that the immunity from contagious 
diseases is really due to the effects of these chemical ;proSucts, but evi- 
dently in much larger doses than has been supposed, and sustained for 
a considerable time. When a f has an attack of cholera it is gen- 
erally one or two ^^^^^ recovery are at all plain. 
Jfdw, if we consider that the virulent 1if3^^^ in the bird's body repre* 
sent one-half its w^ it isvpMn that it is cantinually under tlie influ- 
ence of an. am^^ of the dlieniical products contained in one to two 
piiits of cultivation x)r other viru^ But since the eflecfeof 
the poison contained in one pint of cultivation liquid are only sufficient 
to keep up its j)ecuMar mBnifestations for about; twelve hours, when this: 
has been injected I of a healthy bird, we may conclude 
liat during the course of the disease the bird ntiust be subjected eve^ 
twenty-four hours to at least the amount of poison contained in a qu^art 
of virultot ciiltivation liquid. In ten day& this would reach the equivav 
; i^t of two and onejialf gallons of virulent liquid. 

In the case of vaccinations with diluted vir us^ since the multiplication 
of the bacteria is GonMed to the locahty where introduced, the amount- 
of chemical x^rodjicts developed nmst^^^^^^ ' The repro- 

duction probably occurs in the lymph spaces, but, as the liquid is being 
continually removed and fresh supplied i« its place, there is no data for 
estimating the quantity acted upon in the course of a day. To produce 
complete iminunity this M from two to three 

weeks, or even longer, and therefore the quantity of chemical products 
poured into the circulation during the whole time must be very eon- 
siderable. In some cases, htWeveT, when t bacteria have reached 
the generrd circulation within about a week after the local lesion became 
apparent, the disease assumed a mild form Irom the beginning and mste 
but a few days, so that ^a considerabie degree of imiiiunity must have 
been produced in this time, i have made but one experiment on tliis 
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point wMcli, so far as it goes^ supports tlie View that a large amount of 
the ciemieal prodTacts mtist be required to produce any immunity : 

JSxpennient Ko. 64:,-^The two birds on wliicli experiments were made to test the 
effects of the extract of cultivation iiqTild&, prepared by eyaporation OTer a water-bath, 
received quantities of this hjrpodermiqa^^ 



^ . ^ Date. ; 


Qaantityof cnl- 
tivation liquid 
represented by 
the extract. 








Ounces. 

6 
2 
1 
2 


Ounces. 
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15 
4 
6 
2 
1 
2 
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.Deoember 15.. « . . . . . . . ... ^. ... w. . . . .... ...... . .-i . . . ..... ......................... 


21 


30 





The quantity of yiruB represented by the extract administered to these birds was, 
therefore^ very considerable, and many times as mnch as has been nsed for the same 
purpose by investigators. Bid this produce any immunity ? If inoculated with 
strong; virus and the disease was contracted, the question would not be answered; we 
coiiLd only conclude that complete insusceptibility had not been acqutced. As all 
the other birds of this lot had developed marked local lesions when inoculated with 
viras diluted from 1 to 2,^00 to 11;o 10,000^ it was decided to inoculate these with a dilu- 
tion of 1 to ^^^00. If, now, they had acquired complete immunity^ ho local lesion wo aid 
develop; while if the immunity was p^ial, we liiould see a lesion greater or less, ac- 
cording to circumstances. The inoculation was made by lancet puncture December 21. 

Beomier 28.— -Both have plain local lesion, though not very marked. The one that 
received the greater amount of the extract has the plainerlesion, while the oth«r has 
but a shght swelUng, with )ittle enlarg 

i^etm&er 29. "Local lesion very plain in b there are also general symptoms of 
the disease, particularly duJliiess, loss of app^^ 

i)6£mJ^ 30.-~Both very sick. . . :- / 

ZtecmW 31^ ; . 

tiTawjUaj^ —The second one diesv 

It is plain that the extract of virus as made and used in this case did 
not confer the least immunity from the disease, it would be premature 
to conclude from this expeiimeB^^ the chemical products 

formed by the bacteria are incapable of this effect. It is evident that 
volatile bodies may have* escaped during the coneentration at so^M 
temperature, or, which is more probable, that the extract should, per- 
haps, ba administered in smaller doses, but more frequently and for a 
greater length of time. 

PAET IV.— INVESTIG ATIOITS OF SOUTHBEN CATTLE PEVEE. 

Judging' from the kuowledge of this disease heretofore acquired, its 
investigation requires nat only the utmost delicacy in the methods of re- 
search, but also unusuaJ care to avoid errors in the conclusions reached. 
If we attempt this investigation within the permanently infected dis- 
trict, we soon learn that the cattle here have acquired a certain insus- 
ceptibility to the aftfection which destroys their usefalness as experi- 
mental animals; and i^ to obviate this dif&cidty, we bring animals for 
experimental purppses wm district, we know that most of 

the animals thus introduced contract the disease in a few days or weeks 
without inoculation. If inaculation expeiiments are instituted with 
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sudi cattie^M ^01^^ iinssdisfiactoryy if 

not absolutely worthless for how can it be Mown tihat the disea§ev if 
contracted at all, is not spontaneMs^ or due to geMs introduced with 

Ewn the border of the infected district is not free from these objec- 
tions. Theroads and pastures are mauy of them infected, and though 
a larger proportiGn of the cattle are susceptible, it is impossible to say 
which have been exposed to the contagion. It is true a locality may 
be selected outside of this district, but near the border the people are 
already alarmed at the extension of ttoe malady and areunwifflng to 
have it brought on tlieir lands for any reasonable consideration; and at 
a distance it is foimd impossible ^^^^^^ the liquids and organs of 

dead animals, in the hot^^^^^ of summer^ without their undergoing de- 
cpmposition--ra change which is dest^^ most kinds of virus. 

As a plan of operation for the short period during which the disease 
ocejirSj ifcwas determined to study its (diOTacteristics iii the early part 
of the season at Atlanta, by introducing cattle from outside of the in- 
fected region; and it was hoped that any fungi in the blood or organs 
might be discovered either by direct microscopical observation or by cul- 
tivation experiments. As the season advanced the studies were to be 
contiaued along the border line of the district, with a view of testing 
such cqnclusions by inoculation as were reached by the earlier studies. 

While at Atlanta I learned what had not before been suspected, that 
the native^attle of this region are very frequently subject to attacks of 
this disease, 

a time. It seemed ta me that such attacks were mostly confined to the 
lately introduced breeds, as^ for example, the Jerseys, which are now the 
favorite cattle in this section ; but I was assured by the cattle-raisers 
that the native mongrels were also 

Ahd here I desire to acknowledge my indebtedness to Commissioner 
Henderson, of the State Agricultural Department, who kindly placed 
the laboratory and everythhig connected with it at my disposal 5 also to 
Oolonel ]^ewman and Br. Pratt, of the same department, for much ha- 
formation and assistance. To Judge John L. Hopkius, of Atlanta, I 
am under special obligations for his willingness and evident desiice to as- 
sist the work at all titaes with his extensive knowledge and valuable 
counseL 

July 5 1 made an examination of a Jersey heifer fourteen months old 
that had been dead but three or fotir hbOTs. She had been purg^ with 
salts early in the disease, the impressibn here being at the time that in 
ali eases where the boTO were thoroughly evacuated and kept in lax- 
ative condition the animals would recover. This conclusion is duetto 
the mildness of many cases of the disease at the South, and has little 
more foundation than that peach-leaf tea, calomel, or other drugs very 
generaMy used are specifics. Though not specifics, I hasten to adiait 
that purgatives are quite generally useful, and undoubtedly at times 
save eases which without &em would pro 

^ In this animal the digestive organs were in an almost normal condi- 
tion j the contents of the mamfolds were moist I the mucous membrane 
of the fourth stomach but slight^ the duodeiium contained 

considerable bile, but the organ was not changed from its appearance in 
hea,ltii. Theliver was enlarged and somewhat softened; the gall-blad- 
der greatly distended with thick fiocculent bile ; the spleen was greatly 
enlarged, nearly and on^ection proved to be greatly dis- 

integrated and of a semi-fluid cohmstence, The kidneys were in places 
nearly black and evidently enlarged | the bladder but partially dis- 
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tende^j Wi% urine of momal appearance, thougli during tile course of 
mekness Ite urine had ife : 

At tKis time mj own apparatus was unpaeied. and with thekind per- 
mission of Professor Laii'd I ii^^ tubes in Ms 
laboratory for this oceasion^ bu^ to too rapid work or to be- 
ing unaccustomed to the apparatus, most of tte tub^ did not prove to 
be vacuumsj and but a few could be Med satisfactorily, nnfortanatelv 
■ these few were either cracked or broken on their way to the laboratory, 
six miles distant. 

The nest day the contents of the most perfect vacuum tubes were 
carefully examined. The bile contained very fine sphei^ical granules, 
single or united by twos, also a few rod bacteria. The blood from the 
portal vein contained both granules and rod bacteria. The blood from 
the heart contained only the granuIeSj which stained very imperiectly, 
if at all, with aniline violet. These granules, while they had the gen- 
eral form Minicrt)cocci,>vrere^^w than the Brownian move- 
ment, and it was impossible to s living organisms or 
«^#m of ; tissues or blood globus 

Parts of the liver and spleen were placed in alcohol for a week and 
then cut into sections and stained with aniline violet or hsematoxylon 
and mounted in Canada balsam. These were then careMly examined 
with both the water immersion and homogeneous immersion lenses 
(one-fifteenth inch). All of the specimens slK>wed granules similar to 
those seen in the blood, some being in small i3lusters, but none stained 
vi^ deeply with either agent. 

Other pieces of these glands were hardened by placing for two weeks 
in chromic acid and alcohol, after which very thin sections could be cut 
without difacuity 5 the appearance of the sections was not changed by 
the process, however, the granules being in all cases present 

The 20th of August I learned that a Jersey cow had just died at New- 
nan, 40 miles from Atlantaj and taking the first train I was abletomake 
an exajninatiori and fili vacuum tubes with the liquids of the body within 
about seventeen hours after death. At this time there was no offensive 
odor ^r other evidence of de(^mposition. The mucous membrane of the 
stomach and intestines was much congested ^ the liver somewhat dis- 
colored^ and the blood imperfectly coagulated. The bladder was greatly 
distended with urine of abright-red color. The most remarkable change, 
however, was in the spleen. This organ was of a deep-black color, greatly 
enlarged, and when a slight cut was made into it most of the contents 
escaped in the form of a thick, black liquid. Blood from the heart and 
urine from the bladder, taken in vacuum tubes with suitable precau- 
tions, were found to contain several varieties of bacteria, and were con- 
sequently useless a& a.guide .t© determine the particular organism, if 
any^ which is present in this disease. Incipient putrefaction was e vi- 
dentij in progress at the time of tl^ au^ 

; ; These were the only_^o^^-wor^^w* examinations that I had an oppor- 
tunity of making at Atlanta. My main reliance for iresh material to 
work with was upon three head of catUe shipped trom Tennessee, which 
arrived June 25, two of which were immediately pkiced upon a pasture 
where they remained until the first of September without exhibitin*^ 
any symptoms whatever of the disease. The other was kept stabled 
and also: remained in perifect Itealth. Men who had dealt in cattle ibr 
-years assured me that, as a rule, those brought from Tennessee to At- 
lantci in summer would sicken in two or three weeks, and that the ex- 
ceptions were rare indeed, ft is possible that the exceptional character 
of the seammhad somMhing to do witli the healthfiilness of these cattle, 
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but it has been supposed that sach very hot and dry summers were 
those in which the disease was most fatal. 

The fact that cattle may thus be taken to parts of the infected district 
and kept two months during the hot summer weather, as was the case 
with these cattle, or a whole year, as has happened in other instances, 
indicates that the germs of this malady may not be so universally present 
as has been supposed. If this should prove true there would be reason 
to hope that a proper system of disinfection, combined with plowing 
and burning pastures that are infected, might prevent it among new 
arrivals or eradicate it entirely. 

September 28 I made an autopsy of a cow at Hendersonville, N. C, 
that had been affected four days with this disease. She died about noon, 
and was examined between three and five o'clock in the afternoon. 
The most noticeable lesions were as follows: The fat colored yellow; 
the blood imperfectly coagulated; the liver enlarged and gall-bladder 
much distended; the spleen exilarged and of a dark color, but not dis- 
organized ; the mucous membrane of the fourth stomach, near the pyloric 
extremity, was covered with erosions and much congested; the duode- 
num was also congested; the heart, particularly about the apex, was 
studded with petechiae; the bladder was distended with a fluid having 
about the appearance of venous blood; the kidneys were engorged and 
of a very dark hue. The manifolds^ which many suppose to be con- 
stantly impacted with dry, hard food m this disease, w^re here perfectly 
normal. 

Vacuum tubes were filled from the jugular of this anknal and sealed 
with perfect success. When examined microscopically this blood was 
remarkable for the small number of red globules, and the very large 
number of fine granules, which former observers have had little hesita- 
tion in pronouncing to be micrococci. Whether this was their nature 
or not could only be decided by cultivation experiments and not by 
direct examination. Accordingly a number of cultivation tubes were 
prepared and charged with infusion of beef, filtered to perfect trans- 
parency, and neutralized with liquor potassae. These were carefully 
sterilized, and to three was added small portions of the blood. After 
forty-eight hours in the incubator one became turbid, and on examina- 
tion was found to contain rods answering to the description of the Bor 
cillus stibtilis; the ether two were under observation for several weeks 
but remained transparent, and when finally examined were found per- 
fectly free from organisms of any kind. The conclusion was unavoidable 
that the granules seen in the blood were dSbris of cells, probably of the 
red corpuscles, and that if the disease was due to a fungus this did 
not exist in the blood. 

The inoculation experiments which I have made will confirm this con- 
clusion, if I mistake not, and will also throw some light upon the nature 
of the disease. The first of these was made in I^Tovember, 1879. The 
material, blood and bile, was obtained from a young bull slaughtered 
during the progress of the malady, the symptoms being very plain and 
the hematuria marked. The caif inoculated was six or eight months 
old, and could by no possibility have ever been previously exposed to 
the virus. The blood and bile were preserved ten days before an animal 
could be procured to inoculate, but were still without unpleasant odor; 
the coagulum of the blood was as perfect as when first formed and the 
globules were of normal appearance. ]S"ovember 7 this calf was inocu- 
lated on the right side of the neck with bile diluted wititi two parts of 
water and on the left side with blood diluted to the same extent. Two 
days later some ff the bile and a few drops of the blood were given with 
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tlie food. ¥o results foHowmg^ twenty drops a mixture of the blood 
and bile diluted with an equal volume of sait solution , were injected 
b j'podermically at the side of the neek. This was on the 14th of Novem- 
ber and was followed by a hard, tender swelling and some stiffiiess of 
the neck, all of which disappeared within a day or two* This calf 
remained in good health and certainly had no symptoms of Southern 
fever. Was^^^ of the blood and bile in this case destroyed by 

long keeping i Or may we a^^ 

multiply in these liquids I E vl&ently we eannot decide sueh important 
questions from such an csxperiment^ and we must turn to the later inoc- 
ulations for more light. 

September I4j ISSl, I learned ef the death of a cow from this disease^ 
three mUes from Hendersonville^ aoid^ I arrived at the farm 

she was already buried j though death had occurred but three or four 
hours before/ However, we opened the pit and I filled a syringe holding 
5 cubic centimeters with blood from the j and injected the whole at 

once into the subcufeineous tissue of the neck of a yearling calf which 
had teen pinning as the cow that had jiist died. 

This calf nev^r showed the least symptomof Southern fever. Here,a;gain, 
there is some reason for doubt as to the interpretation to be given to 
our experimenti. The calf had been running on the same range as the 
cow, and was probably es^posed to the same sources of infection— why 
had it escaped? iVYas it in a degree insusceptible,* as happens with, so 
many fc^wls inoculated with cholera^ virus? Or may we conclude that ihe 
blood was free from any virulent principle ! 

September 29 the following six animals received liquids, which it was 
supposed might contain the virus either hypodermically or administered 
with water as a drench. The liquids wjere obtained the afternoon of the 
preceding day from the cow, the lesions of which have already been 
enumerated. The inoculations were made between 9 J and lOJ a. m., or 
within twenty rtw<) hours after the death of the cow: " 

JVb. l.~Tearling buU. iiiocTilated bjrJiypoderniiG iiijectioir of 5 cubic centimeters of 
blood containiQg scraped p^Jp of spleen. - 

i/b. Q.— Red cow. Hj^od^mio iiyeotion of 6 cubic centimeters of blood, witli scraped 
:piilp of spleen also drenched m 

.BTo. 3.-— Black heifer. Hypodermic injection o^^ 

iVo. 4,— Tbree-year-old bull. Drenched with one ounce of urine. 

iVo, 6.-— Two-year-old^^^^^^ 

iVi). 6»— Spotted cow. Hypodermic injection of 5 cubic centimeters of urine. 

The liquids were in all cases injected under the skin of the side of the 
neek, ; . ; " ; . - " ; " - . ■ 

These animals were at such a distance from me that daily examina- 
tions were impossible, but' no symptoms of importance could escape the 
i!()tice of the attendant^, who were faroiliar with the appearance of cat- 
tle addfected with this disease. >^ 

Within^ after inoculation a hard swelling 2 or 3 

inches in diameter appeared at the point where the injection of blood 
and splenic pulp was made in ifo; 1^ and also where the bile was in- 
jected into the neck of Fo. 3. ^N^o other symptoms were noticed until 
October 13, when the red cow wa^ noticeably dull, with emaciated ap- 
pearance, drooping head tod weakness, and uristead of posterior 
parts. A critical examination was then made of all with the following 
results r ; ^ : - ; - - / ; ^ ^ 

M. 1.— Swelling size of a goose egg at the point of inocniation, soft and-fluctuating ; 
Tespiration and circulation much accelerated, Teraperature 107-p F. 
3.— Appearsbiic^ as noted aboTe. Temperature 108^, 



iV'b/S.— H^M swelHng at po&^ no abnormal appearance^ 

5. --rAppear& -:>:.: 

6. — Appears W6lL ■ 
[Tbe temporature at this ©xamiaation was taken between 2 an d 3 o'clock on a warm 

day/ Tlie next mormng the temperature of No. 1 was 106i^ and of No. 2 106f<='.] 
October 17 the temperature of No. 1 was 105° ; that of No. % 106° ; of No. 5, a02|®»- 

Theremaining animals appeared so well that their temjyeratSkre was not taken. 
Octob^24:the temperature ofNo.1 was lOSJo; of No. 2, IO40; and of No. 3, 102f 

The <30w evidently had a very seyere attack o the disease, and for a 
time it seemed impossible that she conld recover | she was excessively 
cmadated Md scarcely able to^^ The lmll, on the contra^, was 
not very noticeably affectedj and had it not been for the high, temper- 
atoe its siclmess woidd have been somewliat doubtful. Tirerema;inder 
of the cattle entirely escaped all symptoms of the disease. 

The first qtiestion that suggests itself is, why were only two outof 
the six affected when aU received, in one way or anotherj some of the 
liquids froTQ the same dead animal! As all of these experimental ani- 
mals were purchased entirely beyond the iufected district, and asninety 
per cent, of such cattle are usually susceptible to this disease, we can 
only conclude that the exemption of four of animals was due to their 
not receiving the vims of the disease. In other words, the bile and 
Siriue did not contain the disease germs. 

It is mifortunate that the aiiimal, which I in 
hypodermic injection of pure bloodj escaped from the' inclosure before 
the iuoculatioDs were made; but since: the urine contains, besides the 
coloring matters of the blood, more 6r less perfect red corpuscles as 
well, I think we may conclude that if the blood were virulent the urine 
would also be, As tto received the urine by the digest- 

ive tract and also the one t an hypodermic iiyection of a con- 

siderable of the same liquid were both unaffected by it, I am 

inclined to accept this as a confirmation of my previous inoculation and 
cultivation e3q)erimLent&^ A^^^^ that this liquid is 

also M^ &om^ the virulent pri 

Kie Bpleealfeirig it is not sur- 

prising that its pulp should contain the ^drus 5 and ia the cases where 
this was used as the inoculating material, and in only these, was the af- 
fection transmitted. These experiments, then, appear, to throw much 
light upon those characters of the disease which are so peculiar that a 
cebbrated English veterinarian is reported to have spoken of them with 
an incredulous tone, as being a romance in pathology. I refer, of course? 
to the well-ascertained facts that cattle from the infected districts, though 
in the best of health, distribute the disease germs among susceptible 
cattle which run upon the same pastures, while the really sick animals 
are ihcapable of transmitting the disease in any way. 

The pastures in the lufected district being covered with immense num- ^ 
bers of the disease germs, it is not to be wondered at that the digestive 
organs of cattle pasturing upon them should become vast reservoirs of 
such germs from which they are distributed with the excrement. These 
cattle are insusceptible to the diseas^ the germs onlj^ 

multiply within the digestive organs ; and it is not difficult to see how 
such healthy cattle may, for a number of weeks after removal to unin- 
fected districts, coutinue to distribute the disease ger and to thus de- 
stroy all susceptible animals on the same pastures. 

Tlie multiplication of the contagious germs, now generally admitted 
to ooeur in the alimentary tract in cases of typhoid fever, human and 
fowl cholera, is sufflcient evidence that this theory has nothing improta- 



able abmit it rmdeed, I tliiak it is thei)nly tlieGry tkat can bear a careful 
consideratiou. TMs mucJa accepted, the Erst part of our mystery disap- 
pearsj and we can see very well how the healthy southern cattle may be 
the means of infecting the pastures t^^^ they are taken. 

But if the disease is contracted from the pastures; if it is even in- 
oculable, how can it be that the sick animals maybe placed ujwn 
the sai^e pastm^s with susceptible welL with such perfect impunity 
that in thousands of insta?nces but one or two cases have occurred in 
which the transmission in this m^ has been suspected'? This has 
oertaiuly been heretofbre an unfathomable problem, but if we accept the 
results of these exiieriments this point is now as clear as the other. If 
the urine and bile are free from the disease germs^ and particularly if 
they do not multiply within the blood-vessels, then their growth must 
be confined to the lymphatics, probably almost entirely to those of the 
liver and spleen and the large glands abdominal cavity. In that 

case there IS no way in which they could leave the body of the sick 
animal, and transmission of the disease by ordinary means becomes im- 
possible. ; 

It may he o^^^ this view, that if the germs multiply in the 

digestive organs of well animals this should equally occur in the sick 
ones, and thus pa^^^^^ infected by the one as readily as by 

the other. The fact, however, that sick animals usually conti'act the 
disease on pastures but recently infected would indicate that a much 
smallep number of germs would be iagestcd; most of these, perhaps, 
would find their way inta the lymphatics, and the remainder woidd be 
in toa smaH number to make headway a^gaiust the hosts of septic bac- 
terial which always inhabit these organs. This, at least, would be in 
accoMance with what is known of the Jife-history of many kinds of such 
minute organisms. 

. The very mai?ked changes which occur in the blood in cases of Southern 
fevery particularly the destruction of the red globules, and the passage 
of their 6m and dissolved^ c matter into the urine, might also 

be taken as weighing against my conclusious, and to indicate that the 
virus must multiply in the bloc^j but with the little knowledge that we 
have of the manner in w^ phenomena occur such an objection 

can hardly stand against a number of experiments which mutually con- 
firm each other,; 

Dr. Stiles, of the Metropolitan Board of Health, concluded^ in I8685 
that these changes in the blood and the hematuria were exx)licable on 
the supposition that bile found its way i nto the blood-stream in conse- 
quence of the distended condition of the gall-bladder and biliary radicles. 
This is certainly a very plausible theory, and of itself does away with 
the objection. My own late experiments with fowl cholera show that 
the bacteria of this disease ferm a chemical substance which, if injected 
in large quantities, produces not only the gencml symptoms of the dis- 
ease, but, what ie very surprising, the marked coloration of the renal 
excretiouLas it occurs in this malady. Whether the yellow coloration of 
this excretion in fowl cholera is due to causes similar to those -which 
produce the red coloration in Southern fever is more than our present 
knowledge willjustify us in saying, but that there is a certain parallel 
in the two phenomena seems very probable. 

With such facts before us, it have hardly gone too far 

iQ accepting the results of the few expen 

cliidingfrom them that the growth of the virus in this disease is confined 
to the lymphatics, and probably to those of the large internal glands, 
^yfeh theii^^^ to occur in any ordinary eases. 
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PAET V/— PEOGEESS OF THE YEAE IN THE PEBVENTIOISr 
OF CONTAGIOUS DISEASES. 

PASTEUR'S METHOD OF VACCINATION. 

The great event of the year is undoubtedly the complete success of M. 
Pasteur's method of vaccination for charbon, a discovery which followed 
naturally enough from his investigation of the modifications which occur 
in cultivations of fowl-cholera virus from five to eight months old, but 
the importance of which cannot be overestimated. 

Six years ago the essential nature of the virus in the different con- 
tagious diseases was generally considered as an impenetrable mystery, 
and the phenomena of these diseases were inexplicable by the most 
ingenious hypotheses. The investigations of Dr. Koch, published in 
1876, let in the first ray of light by demonstrating the identity of the 
Bacillus ayithracis with the contagion of this disease, and they satisfac- 
torily explained to the scientific mind mauy phenomena in regard to 
that particular affection which had before bafiied the closest students. 
These discoveries were the result of laboratory work ; they followed from 
strictly scientific methods of research, and doubts were at once raised 
in regard to their value. Were investigations in the laboratory with mice 
of any value to the practical veterinarian who is called upon to face the 
charbon of sheep and cattle and horses in the open field? 

We had been so often baffled in our attempts to prevent and cure this 
terrible affection which makes such havoc in the flocks and herds of 
the world, and from which man himself is not exempt, that our impa- 
tience was too great, and we looked with some disdain upon explana- 
tions of the cause, however plausible they might be, when they were 
unaccomi)anied by a tangible remedy. Disappointed so often, we were 
only to be satisfied by a complete revolution in our knowledge of this 
class of diseases, a revolution, sufiicient to bring with it the means of 
satisfactorily controlling them. We forgot that such revolutions require 
time. 

In a scientific investigation it is necessary to have well-grounded 
elementary facts from which to work, just as it is necessary to have a 
substantial foundation upon which to erect a large building. In the 
latter case it does not matter so much whether we have stone or brick, 
or even piles driven through many feet of water and mud, if they are 
only firm at last^ and in the former case we have learned that the ob- 
servations upon mice, rabbits, and Guinea pigs afforded a foundation 
as valuable as those upon sheep and cattle. In the beginning of such 
an investigation, when every step of the way must be groped through 
the most profound ignorance, it is essential to use for experimental pur- 
poses such animals as are cheap, quickly obtained, and easily preservjed 
and managed ; and when the great principles which underlie all natural 
phenomena are once revealed, we may proceed to apply our discoveries 
with a minimum of expense and labor. On the other hand, if we begin 
with the most difficult part of our work, without the assistance afforded 
by a knowledge of elementary principles, the chances are that we will 
only meet with disapi)ointment and failure, as have so many who have 
attempted an investigation of contagious diseases, but have been too 
impatient to begin at the foot of the ladder and ascend a single round 
at a time. 

The investigations of Koch were, therefore, of the greatest import- 
ance, because they proved the disease was caused by a parasitic bac- 
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terium which migM be cultivated in suitable apparatus outside of the 
animal body without losing its virulent properties. Here three ppints 
were established,, every one of which was neoessaiy before the discovery 
of Pasteur could be made. With this foundation it was possible to 
bring out the life-history of the parasite; it was possible to learn that 
at a certain elevated temperature it would live and multiply without 
forming spores; it was possible to learn that if maintained at this temp- 
erature without renewing the cultivation liquid, for a certain number 
of days, its vigor would be dimiuished to such an extent that it coujd 
only produce a mild form of the disease, from which the animal would 
recover and be from that time insusceptible to the most infectious virus. 
It is thus that one fact leads to another; that discoveries of the greatest 
importance are only made possible by preceding observations that at 
the time they are made may be considered of little practical value; and 
it is by the scrupulous care with which the genuine scientist establishes 
every' observation, and the unbiased record of the same, that the great 
achievements of modem science are rendered possible. 

There were those who doubted the discoveries of Koch, however, as 
there were others who did not hesitate to discredit those of Pasteur; 
but how soon was their work to be vindicated, and what a glorious 
vindication ! 

THe first public experiment was made by Pasteur at Fonilly le-Fort^ 
where the SocieU W Agriculture of Melun placed at his disposition 58 
sheep, 2 goats, and 10 head of cattle. The 5th of May 24 of the sheep, 
1 goat, and 6 cows each received a hypodermic injection of five drops 
of attenuated charbon virus. Twelve days later the same animals re- 
ceived a second inoculation with a virus also attenuated b,ut more viru- 
lent than the first. May 31 the protective effects of these inoculations 
were tested by inokjulating the 31 animals mentioned, together with 24 
of the sheep that had not been prepared with s]ich vaccinations, the 
remainder of the cattle and the second goat, with a very virulent virus, 
prepared from spores that had been preserved in M. Pasteur's laborato^-y 
for nearly four years. In forty-eight hours, the 24 sheep and the goat 
that had'not been vaccinated were dead ; the four cattle had enormbus 
swellings at the point of inoculation, which, in one case, after a few days, 
nearly reached to the ground. The vaccinated animals all remained in 
the most perfect health. 

There were still some doubters, however; the virus used at Pouilly-le- 
Fort was a cultivated virus, " a sort of laboratory quintessence," to use 
the words of M. Bouley ; for the majority there was something myste- 
rious about it which made the experiment in a certain degree ujisatis- 
factory. The deadly properties of the blood of charbon victims was 
well known. Was this laboratory virus equally energetic ? Would vac- 
ciuated animals resist charbon blood as they resisted the cultivated 
virus ^ An official commission was appointed at Chartres to solve this 
question. Twenty vaccinated sheep were delivered to them, and the 
results at Chartres were similar to those at Pouilly4e-Fort — all the vac- 
cinated were preserved, while, with a single exception, all those not 
vaccinated were destroyed. 

Vaccinations on a large scale were immediately commenced. From 
figures brought down to October 1, it appears that 160 flocks, compris- 
ing 58,900 animals, have been operated upon. Of these, to about every 
three vaccinated two were left unvaccinated to note the practical effects 
of the measure ; the exact number vaccinated was 33,576, and of the 
unvaccinated, 21,938. Before vaccination the loss from charbon in these 
flocks was 2,986 animals. During the vaccination and until the efiects 
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TOre estaMished the loss was 260 head out of ttie 33^576; and durmg 
the same period the loss among the 21,938 reached 366; After tM 
etects of th^ vaccinations were complete the mortality from charbon in 
the former grotip fell to five. Amo^g the unvaccinated group the mor- 
tality has oohtinued, but the^^ figures were not yet ascertain^. In 
other wordSj the disease waB practi^cjaUy 

When a great discoveiy is malde it is not to go beyond its 

first benefits and ask what will be its ptactiofil value when sufficient 
^me has closed to allow of its generalapp^ication? Perhaps there is 
no man better able to judge of this than M. H. Boitley, member of the 
Institute of I'rance and of the Paris Academy of Medicine, as well as 
inspector-general of the veterinary schools of France— a man of age 
and sound judginent, standing at the head of the veterinary profession 
of the world by reason of his great experience and remarkable abilities. 
At the recent annual reunion of the fiive academies of tie institute, M. 
Bouley was selected by the Academy of Science to deliver the address 
ftom that body • Speaking on thfe 

Yes^ this great myatei^ of contagion, that the efforts of.investigatprs in the times - 
jifecedang btirs remained powerless to discover, science has just definitely revealed, 
and Ms given complete satisfaction, on tMB point, in tliat which is the supreme aspira- 
tion of man : The knowledge of causes. 

It is from this great fact, the diBcoyery of the rdle of the infinitely smaU of the in- 
visihle world in the development of contagious diseases, or, to speak more rigorously, 
iu a certain number of these diseases for which the demonstration is complete— it is 
iDom this :§preat fact that this other discovery, much greater still, proceeds, th<at of the 
traasformjation under the direction of man of the agent by which they kill into ^agent 
truly fStotectiYe/ since its influence, now beneficial, has for effect, like the valine of 
Jenner, to inyeSt the organism which has receiv'ed it with a complete immunity against 
the attacks of the fatal disease. 

This is not all, and here we touch upon the great discovery which will be the glory 
of medicine in this century and in all times ; this microhe of contagion which we haye 
got hoid> of, wMoh we have been able to reproduce by the artifice of its cultivation in 
appropriate liquids and in unlimited quantities, and always with its fatal activity, 
tl\\^ mioroie of fatal viriJenoe, it is possible by causing : certain determined infiuences 
to act itpoh it— of which the experimenter is master and that he directs at his win- 
it is possible to deprive it of the excess of its energy and to make of it, after having 
iesseiled its power in the neciessary degree, no longer the agent of death but that of 
preservation; in a word, to transform it into vaccine. And when it has experienced 
this transformation by the best instituted and most ingeniously conceived of artifices, 
it is; possible to make i^ the source of wieal^cs attenuated Uke itself, and with which 
the attenuation haa become a specific eharacter^^^^^ 

And these varieties, degenerated from their original power and become beneficent 
even by their feebleness, it is possible to render indefinitely productive, to seal the 
produce in hermetic vessels, which, distributed wherever cGnta^pLon menaoes, may 
serve evei^rwhere by inoculation to protect the susceptible species of animals from 
contraetingthiseontagion. . 1 ^ v \ V-^^. _ 

In a word, by the command of science the mi<9^»6«v^^ death has become a 

vaccine presesiving from its^ttttacks. This^^i^^^ discovery ! Very great, in fact ; 

for what causes its greatness is not alone the results already attained.; it is also^the 
method ixom: which it proceeds, which is susceptible of being generalized, and which, 
from the results already obtained, authorizes every hope in its fecundity. 

To whom comes the glory ? 

The institute of France has the right to elaim it, for it belongs to a member of the 
Academy of Sciences. His name is on aU y our lips. 

I have made these quotations from of the representative 

of the French Academy of Science to Bhow what is thought of this dis- 
covery by one who is comp one who has too often felt 
tile insufiacieney of all otiier known means of combating contagious 
diseases^ and one who has stood by and seen the astonishing success of 
the Yaccinations already referred to. It is not a victory for science 
alone. What must constitute Its chief imxi^rtance in the view of the 
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great mass of mankma is its valnej it at once secures 

the protection of tlie flocks and herds agaiiist a terribly fatal disease, 
and it accomplishes this at an insigmficant expense. Even more than 
thiSj perhaps^ is the promise which it gives of generalization/tW who 
can esltoiMe^ the^^^ in human lives^ and property of a 

method by which each viras^ may he transformed into a vaecine and 
Made to protect people as well as aniihals from those destructive plagues 
which so freg[uently cause death and consternation over vast sections of 
theworldr : 

Ta France belongs the glory of the discovery. And the eloquent 
words of M. Bouley assure us that this honor ds appreciated in France. 
Although patriotism might lead us to desire so great an achievement 
jtor America, we must admit that the country which gave birth to veter- 
inaiy schools/that has cherished scientific men and encouraged them in 
their resfearches beyond all other nations, that has so substantially aided 
the investigations of contagious diseasesj deserves to have this glory at- 
tached to one of its most illustrious and most persistent investigators. 

THE AUTHOR^ liCBTHdD t>F VACOm^ 

In America we have not been entirely idle, thanks to the appropria- 
titos made b^^^G this class of diseases.^ 

When the writer commenced his experimental studies, but little more 
than two years ago, bis attention was at once turned to the develop- 
ment ^f a method by which animals might be rendered insusceptible to 
such plagues. At that time the injection of small Quantities of devi- 
talized \irus promised to be most successful, judging from the pub- 
lished experiments of M. Toussaint. That this method was entirely in- 
ejOficient was completely demonstrated, and the conclusions of 
TGUssaint and others shown to depend upon wrong interpretation of the 
facts observed. 

My attention, however^ the effect of inocu- 

latlons made with diluted ^drus, and as early as July, 1880,* two experi- 
mepts were ftiad^^^ 

I mention this claim to priority beeatise it was not until April, 1881, that 
M. Ohauveau's coiumufiicaticm was read before th e Academy of Science, 
in which a single successful e^^ is recorded with sheep protected 

B^gainst charbon in this way; and a second case, in which animals were 
supposed to have contracted a mild form of ^^symptomatic charbon^^ for 
a similar reason, though the experiment was and the expla- 

nation an afterthought, and for that reason not carrying the conviction 
that it would had it been designed to test an hypothesis. These experi- 
ments were little more conclusive, therefore, than my own, which were 
made some nme month s earlier ; and none of them were sufficient to war- 
rant the adoption of so iinportant a theory. 

At the time my first experiments were made I was prevented from 
following them?^up^\ because to xLo this it was necessary to have a virus 
of standard strength, and this; could only be obtained by artificial culti- 
vations* But -pure cultivations of virus had never been made in this 
country, and there was no certaiiity that they had ever succeeded in 
the hands of any one but Pasteur. A simple and cheap cultivation 
apparatus that could be^^^m^^ extent must be invented, and 

in time tMs was accomplished ; a method of sterilizing the cultivation 
liquid at a temperature not exceeding 212^, was also necessary, and 
after a while the plan of intermittent boiling was decided upon. ' 
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^^er TaMOTS otiier delays, tWs lice experiments ^^w 
The ctdtiyated Tinis prwed so iimclk more potent^ thm th& aBimal fliiiis 
umA in tbe first experiments th^at a ^onskiera^ experiments 
were neeessar J to^misli an indication of fhe dilntion snffleient to pro- 
tect witBont destroying tlie bird. Again^ the experiments we^e in 
rupted for several months to investigate the Sottthern cattle fever , and 
on attempting to eontinn^^ found to have 

degeneratedy and no longer i)rodtteed ftitaI attacks of the disease in any 
stength/ ItiSj therefore^ only at the final revision of this report that I 
ant able to affer experiments which satisfactorily demonstrate that fowl- 
cboiera yirHS sufficiently diluted prodiiceSy instead of a general feveTj 
simply an insignifieant local lesion j Wiih fio fever^ los of appetite^ or other 
signs of iil-healthy and that this local lesion gives an immiinitry superior 
to that tybtSHtted by a single inoeulation with the mitigated virus, 

The reason of this exalted immunity is very p^^ we have inoculated 
with potent virus^ which from the small number of bacteria introduced 
gives the^ystem a chance to become inured to the products of bacterial 
growth before these organisms are sufiiciently numerous to enter the 
general circulation. The bacteria themselves are in no way modifled^ 
however, and they continue their multiplication until the subject is 
insusceptible to their efeets and t^^ destroyed. But being the 
nmt vigorous of the virM^^ when the bird is insusceptible 

to themi it i^ insusceptible to the mc^t potent virus in the quantities 
usually absorbed. - 

The experinients of Ohauveau, taken With my own, indicate that this 
naetliod is capable of generalisation to the same extent as that discoV' 
ered by Pasteur ■ while the ease and quickness with which the vaccine 
is prepared, the certainty of effeetSj the economy of material, and the 
more perfect protection are points which would appear to make it de- 
cidedly superior. Wherever the cholera of fowls is raging a standard 
cultivation may be made and the vaccine obtained within twenty-ft)ur 
hours; a single di^op Of such a cultivation will vaccinate ten, twenty, or 
even forty thousand fowls, and within three weeks from the commence- 
ment of the work thfe most susceptibie of our fowls are insusceptible to 
immolations with the strongest virus. And this, without any Mckness, 
or even tfo lo^cal necrosis, which Pasfeur describes as following vacci- 
nations with his attenuated yirus. 

Is this, theuy a practical rnean^ of prevent!^ fowl cholera ? Such a 
question can only be answei^d by an estima the cost of the pro- 
cess. The actual time required for the vaccination is insigmficant, as 
it need not be niore^than half a minute per fowl ; the vaccine is of even 
less con8equenee-~a single drop of an inexpensive liquid being more 
than sufficient for all the fowls in many localities. The possible neces- 
sity ef a second inoculation is a matter of greater moment. In order to 
make the vaccinations perfectly sale a virus must be used so weak that 
it may not produce the local lesion in a certain number of the more in- 
susceptible fowls. This is owing to the great difference in the suscep- , 
tibihty of birds^ since ^w will kill ene mi^ scarcely a^ct another y it 
is an objection that will hold good against any method of vaccinatipn, 
since the cause of it resides, not in the vaccine used, but in the birds to 
be operated upon. Hence the necessity of examining the fowls in about 
twelve or fourteen days after vateination to determine if the local 
lesion is produced in all ; if there are any in which this has not occurred, 
these may be inoculated mth a strouger virus. After the local lesion 
has subsided, which occurs in about tbree weeks, an inoculation may be 
m^e with strong virus to insure the completeness of the immunity. In 
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most cases this will be without the least effect, but in a few it may pro- 
duce a second local lesion or even a slight diarrhea. The fowls have now 
acquired an immunity from this contagion — an immunity that in the 
great majority of cases will never desert them 5 no matter if others are 
dying all about them with cholera ; no matter if the food is soiled with 
virus J these birds are unaffected by it. 

The production of this result would not require more than half a 
day^s time of one man for one hundred fowls, even if three inoculations 
were madej and if a number clubbed together to obtain the viruB the 
cost of this would only be a trifle. One cent a bird, and a greater part 
of this for the time of the operator, would cover the whole expense. 
Could we expect a cheeper remedy 1 

In this estmiate I have considered that the farmers would buy their 
vaccine from some one who would supply it of a standard strength ; the 
cost should not be great for, say, three hermetically sealed tubes j the 
vaccinatop would then open a tube, add a drop to the proper quantity 
of the diluting medium, and insert a drop with a lancet under the skin 
of each fowl — a process so simple that a child of ordinary abilities 
could perform it. 

This method of vaccination, now sufficiently tested to make its suc- 
cess a certainty, and needing but a few more experiments to completely 
perfect it, is an important addition to the measures for disintectioii 
which were enumerated in the circular letter of February, 1881 (SpeSal 
report Ko. 34, p. 314). The great objection to the prevention by disin- 
fection was the necessity for disinfected runs, to which the fowls must 
be confined in all cases where the surrouniling grounds are infected. 
The cost of these yards and -the trouble of disinfecting, together with 
the objections to confining fowls, were such that this me^asore has not 
been generally adopted, notwithstanding its great utility and certainty 
of results. In presenting this method of vaccination, to be used as a 
substitute fi)r the disinfection, I have great hopes that the chief ob- 
stacles to the prevention of this destructive plague are removed. 

Can the mediod of transforming virus into vaccine by dilution be ap- 
plied to other contagious diseases? Undoubtedly to those which are 
non-recurrent, for as regards two of these the observations of Chauveau 
already referred to indicate that the same principles may be applied. 
When we succeed in getting hold of the organisms which constitute 
the various forms of contagia, when we understand the life histdry of 
these^ and can cultivate them in purity without detriment to their ac- 
tivit}^, there can be no doubt of our ability to transform these dangerous 
enemies into our most trusted friends. ^ 

For the purpose of measuring the exact degree of susceptibility or 
immunity of any animal or breed, the dose of standard virus required 
to produce a certain definite effect is a most valuable and perfect method. 
We have here a reagent more delicate than many of those upon the 
chemists' shelves. This test is frequently of the greatest value in such 
investigations, and the writer takes pleasure iii offering it as one more 
contribution to so complicated a subject. 

MEDICAL TREATMENT. 

In regard to the treatment of animals when contagious germs have 
once begun to multiply in their bodies we have little to offer. Our ex- 
periments with various disinfectants in large doses have shown these 
to be useless. The author has hopes, however, that when his theory of 
immunitj^ is properly worked out we shall not be so powerless in this 
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respect, ittos always appeared to him whereas certaiir animals 
^ere mpsMe of completd^ resisting these eontagia, and others woul^^ 
recover unaided from their at how to 

assist the natural resistaiwe our eflorts would hot be attended with such 
disastrous fa^^ 

If the bacteria require for their multiplication a supply of fi^ee oxy- 
gen in the lymph greater than is normally present, then a stimuiaut 
that would counteract narcotic and rouse the 

animal ceUs to renewed ax3tivity would seem to be required. How^ re- 
cmt experiments show that the variety of food taken has an extraor- 
dinary influence on the development of charbon. Kot only are herbivo- 
rous anjm^ much more subj^^^^ infection than carnivorous ones, but 
the same aiumal which is Insuscepitible wh^ fed upon flesh contracts 
tlie disease when upon a vegetable diet. There can be no doubt of the 
stimulating nature of a flesh diet, probably on account of the large pro- 
portion of albummoid constituents and the absence of starch and sugar. 
The Geman experinient stations have clearly shown that the carbhy- 
drates hinder the destruction of the albun^ in the animal body, 
but tAie activity of the living matter of the body must be measured, to a 
considerable extent, by the destrucMon of the albuminoids, and hence 
we may conclude that the carbhydrates depress that activity. Indeed, 
we ne^ only conti^st the sluggishness and^ of force and vitality of 
those herbivora which feed upon substances rich in search with the car- 
nivora to be satisfied of the difference, but the demonstration may be 
madte even plainer by feeding the same horse upon a diet with a nutri- 
tive ratio of 1: 12^, and aiiterward Chan that the ratio shaU 
be 1: 4^ Jhe difterence in t^ and^energy in the two cases is uh- 
mistakable. 

It is evident that feeding upon a flesh diet adds no constituent to the 
body injurious to the haeiU% nor does it remove anything necessary to 
their existence, since these bacteria flourish outside of the body in infu- 
sions of flesh. The effect, then, is on the living matter of the animal 
body ; but how could this influence the development of bacteria in the 
comparatively large accumulations of lymph in they And their 

way, except by causing the remdval or preventing the accumulation of 
something necessary to their inultiplication---something which is imrde- 
diiitely supphed when that lymph comesin contact with the atmospheric 
air f And what can that sometMng be ex^ f Here we have 

an unexpected conflrmation^^ of the theory of immunity advanced in this 
repoil;, tod an indication of ^ t^ may be derived 

from it. 

The resist^ce shown by carn^ to the rapid absorp- 

tion of the oxygen consequent upon the destruction of the albuminoids 
alone, for this absorption would probably be produced to a greater ex- 
tent by the oxidation of the carbhydrates of the vegetable tbod. The 
amount of free oxygen in the lymph must therefore be dependent rather 
upon the activity of the living cells tha^ the amount necessary to 

oxidize thB nutritive constituents of the food. 

Dr. Grawitz has observed that the brain, which is richly supplied with 
oxygen, is the organ most resistant to bacterial growth, while the kid- 
ney, the oxygen requirement of which is small, is least resistant. J ust 
whatrdte he ascribes to the oxygen supply I have been unable to deter- 
mine iroih the published statements of Ms views. It is plain, however, 
that if a large supply of oxygen is fum^^^ to the brain the activity of 
the cells of this organ is sufflcient to keep the lymph surrounding them 
practicaJly^^xhausted, and to my mind it is to this activity of the cells 
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tha* tlie :resistsaacm<)f tM parasites is due, aHxl not 

to tlie large supply of osygen^ Dr. Gbanveati^S experimeiits by the in- 
travascular iiijeetioii of large quantities of charbon virus witb iusiiseep- 
tible sbeep aiiorcl tlie stroiigest confirEiatioii^- if not a complete demon- 
stration^ of this viem Ih these am only tissue where the 
parasiteB could develop was not the kidney or liver, but the pia mater 
covering the brain. Now the pia mater is an extremely vascular mem- 
branCj and receives praGtieally the same oxygen supply as the brain 
itself ) but owing to the nature of its constituent elements it cannot use 
the saMje relative quantity^ and ^^^h^ the lymph, in its spaces, is un- 
doubtedly richer in oxygen than that in any other part of the body. 
I^nd it is for this reason that when the baciUus can develop nowliere 
else it finds here a favorable locality^ so favorable, indeed^ that it occa- 
sionally forms spores. Fortunately, when virus gains entrance to the 
insusceptible organism in the usnai way, or in tlie ordinary quantity, 
the bacteria do not reach this location so favorable to their develoij- 
ment. 

To return now to the influence of food, it has been noticed in the in- 
vestigation of the wool-sorters^ disease (charbon) in England that in 
nearly every case where information was obtainable the development 
of the urg^ symptoms quickly followed the ingestion of an unusual 
quantity of vegetable food in some form or other; and in the progress 
of some of the cases, after a remission of the symptoms, a relapse seemed 
to foUow the eating of vegetable food. Information also comes torn 
Constantinople that tkere,^^ where the external form of the disease at 
least is well known, the eating of vegetables and fruit during the pro- 
gress of an atta<3k is regarded as specially dangerous. Inregard to epi* 
demie cholera, the theory that eating more or less crude vegetables and 
fruits was a chief predisposing cause has been frequeBtly advanced.* 

AH these observations conirm the view that if our treatment of these 
diseases is so applied as to msist the animal cells in those functions 
which exercise an injurious influence on the development of such para- 
sites the results of the treatment will be very apparent. Those disih- 
fectants which have been so largely used in such cases, like carbolic?, 
benzoic, and saiicyiic acids Bnd the sulphi seem rather to depress the 
vigor and activity of the animal bioplasm than to stimulate itj they 
consequently add to the effects of the narcotic produced by the virulent 
bacteria, and thus assist instead of hindering the developmeut of the 
pathogenic agent. 

When these points come to be better understood it seems very prob- 
able that a large supply of albuminoid food, possibly with the addition of 
artificially-prepared peptones, and certainly with such stimulants as 
shall prove most beneftcialy will be by far the most successful treatment. 

These are questions of the most supreme importance, and deserve an 
early and most searching investigation. 

In this section of my report 1 1^ to notice those addi- 

tions to our knowledge which seem capable of generalization, and which 
are consequently of unusual importanoe. Under the proper headings 
will be found those studies of the pathog bacterium of fowl cholera 
and its poiHonous products^ of the distribution of the vlnis, and its de- 
struction by: clisiBtectantSj which, taken with my former report^ makes 
this, with perhaps a single exception^ the best understood of the eonta- 
gious fevers. The most negiectM point is the pathological Mstology, 
because of th^e time which it would require and the slight promise of 
practical results. 

^ '^British: Medical JournairiS 7^ " 
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But little more than two years agOy -when tlie writer was called to 
this investigation J the medical profession was still in the greatest doubt 
regarding the germ theory of disease ; the contagia were considered 
unsolved and insoluble mysteries ; the methods of investigation adopted 
were crude and unscientific in the extreme^ and the results in most cases 
were far from carrying conviction. The outlook could not be consid- 
ered as encouraging to one w^ho had witnessed, with disappointment^ 
the many attempts to throw light upon the nature of corftagious dis- 
eases which had ended in failure, or in which the results were not very 
well established. The extreme difficulty of obtaining clear demonstra- 
tions had been only too often illustratedy and it was not without many 
misgivings that the investigations were commenced. 

Without an equipped pathological or chemical laboratory^ and with- 
out the delic^ate and useful apparatus which have assisted European in- 
vestigators in their work, and with only a microscope, some flasks, test- 
tubes, glass and caoutchouc tubing, a coal-oil stove, an alcohol lamp, 
an inoculating lancet, hyiiodermic syringe, and case of dissecting in- 
struments ^s an outfit, the work was begun. Considerable time was 
devoted to isolatin g and determining the nature of the pathogenic agent 
in swine plague 5 nearly a year has been devoted to determining the 
district in which the Southern cattle fever occurSj in gathering informa- 
tion in regard to its extension, and preliminary investigations of its 
na4:ure, wMch are not yet sufficiently advanced to produce practical re- 
sults. The widesj)read ravages of fowl cholera led to its early and 
systematic study. At that tim e it was not known to be identical with the 
disease of the same name in Europe^ and, indeed, the investigation of 
it has brought out some striking differences. 

Starting with a demonstration of its contagious nature, the investiga- 
tion has gone on step by step, first to the determination of the virulent 
parts of the dead birds, and the virulence of the excrements, then to 
the absori:»tion of the virus from the digestive tract, the non-diffusi- 
bility of the virus in the air, the danger of intected habitations, the 
effect of natural a gencies and disinfectants on the virus, the immunity 
granted by a first attack, the natiu:al insusceptibility of certain fowls, 
the inefficiency of devitalized, virus as a preventive, the symptoms, post- 
onortem appearances and microscopical pocuJiarities of the blood, the 
most practical method of cultivating the virus, the demonstration that 
this was essentially a peculiar bacterium, the ease with which the dis- 
ease might be arrested by disiniectiug with diluted suli3huric acid, the 
method of measuring the varying susceptibilities of fowls, the effects 
of the narcotic substance in^oduced by the virulent bacteria, the insuffi- 
ciency of disinfectants in the internal treatment of tbe disease, the harm- 
lessness of inoculation with extreiiielY diluted virus, the immunity thus 
granted, and j>reliminary investigations of tlio nature of this immunity. 

In these investigations the writer recognized the worthlessness of con- 
clusions made from experiments on a single bird or animal, and has 
used two, three, and four in the greater x)art of the experiments, while 
some of the more difficult questions have required thirty or forty before 
a definite conclusion could be reached. Tlie most of the conclusions are 
consequently demonstrated with scientific accuracy, and are no longer 
to be questionec/ 

Considered as relating only to a single disease, the impoi^ance of the 
results attained are very satisfactory, but their influence on our knowl- 
edge of contagia in general, and on tlie methods of preventing their 
effects, it is believed, will be even more productive of good results in 
the future. In conclusion, the writer feels that something has been 
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done to justify ^^^^^^ Ms first report, that tjie science 

of the nmeteenth. century is able to grapple with the most complicated 
questions conBected with these piagues. With the means for the work 
in the proper hands, and the necessary time, the greater part of these 
contagious fevers may be most effectually controlled, and some will be- 
coine as surely extract as those prehistoric animals and plants which 
are only known by their fossil representati^ 
Ilespectfiilly submitted. v 

D. E. SALMOK, D. V. M. 



INVESTIGATION OF SWINE PLAGUE. 



FOUETH EEPORT OF DR. TEL. J. DETMEES. 

Hon/GEQEGE B. IjOBmG^^ 

Oommissioner of AgH^ 

Sib ; I have the honor to submit: the following report on the con- 
cluding part of my investigation -of swine plague^ and on my experi- 
ments and their results in regard to prophylactics, from December, 1880, 
to the t)resent date/ The^ i and experiments during that 

time have not been continuous, but v^^^ by 
other work, on which report has been made. 

At the beginning ©f the investigation it was my first endeavor to as- 
certain the nature and causes of swine plague, and later to inquire into 
the means and manner of its propagation, As the results have been 
given in my previous reports it will net be necessary to give again a 
detailed account. Since last December it has been niy principal aim, 
in compliauce with instructions from th devise, if pos- 

sible, such means of prevention as maybe found offeetive, easy of ap- 
plidation, and at the same time simple enough to be carried out and 
used by every farmer, for only such m^ of prac- 

tical value, especiaUy in a country like ours, whioh has so few trained 
yeteriuaa-y surgeons as :to make it impossible for a large majority of 
Btock-rMsers to avairthemselv^ How far X have suc- 

ceeded is not ibf me to say J the facts given in the following report will 
show. Of course my work has not beeai wholly restricted to finding 
and testing means of prevention; oh the contrary, wherever an oppor- 
tunity was offered, farther inquiry was madeinto the nature and causes 
of the disease, the means by and the manner in which it is communi- 
cated, and especially into the agencies and conditions which influence 
and control the great dibfierence observable in the malignancy of the 
morbid process, for the reason that no reliable means of prevention can 
be devised unless the disease itself is well understood. But as the re- 
suits of this part of my work merely confLrm the results of my former 
investigations, it will not be necess^ y to give the detaOs, except where 
niy latest researches complete the results or correct slight mistakes of 
my previous .Work; In such ah investigatio especially if reports are 
made before the whole is completed, slight mistakes are unavoidable, 
and must sometimes be committed ii the almost^ u^ diffi- 
culties encQuntered are takeu^ 
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In reglfflrd to the cause or tlie infecijious principle of swine plague, tlie 
Baieroscopical and exceedingly minute swine-plague Schizopliy tes or 
MiorobeSj numerous obstacles iiad to be overcome in studying and 
ascertMning their characteristics, development or metamorphoses, vi- 
tality, means, and manner of propagation, and mode of action. I 
do not a»t all claim that our knowledge in regard to them is by any 
means complete; on the contragry I Imow w^ only just begun to 
get an idea as to liieir life and existence, their mode of development 
and propagation, their means of action, and their great importance in 
the animal economy/ I flatter my work has been in the right 

direction and has somewhat advanced our knowledge of pathogenic 
Schizophytes or Microbes, which I hope and expect will be vastly in- 
creased by future research, especially if our opticians should succeed 
in improving their objectives and other apparatus of the microscope as 
much in the next as they have in the past decade, or at least since they 
introduced objectives with large apertures and homogeneous immer- 
sion. ' V' - ; -- 

SM, notwithstanding our knowledge in regard to swine-plague Schiz- 
ophytes is yet in its infancy, it is at this date nearly as complete as that 
of the much longer known ^^BctciXlm aniJir cms, ^\ the cause of anthrax, 
first discovered by PoUender and Brauell (c/. YircJwWj ArcMv f. path. 
Anat. JR%a, Klin.^ M6d.^ xi, 2) nearly a quarter of a century ago. 
As to the main, object of my investigation of swine plague, i e., devis- 
ing practical means of prevention, a good deal was dictated by the in- 
fectiousness of the disease and the means by and the manner in which 
it is communicatetl to healthy animals. Besides, my research as to 
prophylactics has not been one-sided (several indications have been fol- 
lowed), but as it was my aim to devise a prophylactic treatment which 
shall be both practical and elective, caxjable of being applied by the 
average farmer who has neither the means nor iuclination to study pa- 
thology, those prophylactics which are merely of scientific value, or not 
wdthin the reach of the farmer, have not been subjected to as thorough 
a test as those which can be easily applied and promise fully as good 
if riot better results. Of course it wauld have been very desirable to 
subject everything promising good results to a critical test, no matter 
whether merely of scientific interest or of real practical value, becaiise 
by so doing our kno could only have been in- 

creased. But during last year ma^^ malignant form was never 
very abundant, and sometimes could not be found when wanted ; and 
to experiment with a comparatively mild type of the diseascj not apt to 
have in a majority of cases a fatal termination, even if loft to its course, 
could not be of much benefit in any direction. At any rate the results 
of suet experiments could not be considered as reliable. Oonsequently 
nearly all the available material was needed for those experiments by 
which results of really practical importance— benefiting the commou 
farmer and hog-raiser---were expected 

Although cases of swine plague were never entirely wanting and could 
be found at all times in some part of Illinois, the comparatively very 
mild type prevailing ia almost every section where it made itp appear- 
ance, aM the consequent scarcity of really malignant cases, as also 
the uncommonly slow spreading of the disease, have tbrown into my 
way a great many obstacle.s^^^^^^ only to spend and to 

lose much time ia search of reliable material for experimentation , but 
sometimes also to int leave incomplete some experiments of 

which interesting results were expected. Besides, a great deal of ma- 
terial found was not available. So, for in&tance, quite a numMr of dis- 
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eased bogs eould be fonBcI Hearl^^ day in the bands of dealers^ or 
in tbe Btock-yardSj but witbont buyinga 

eased animal could be obtained, as the reHooval of a dead animal irom 
the stoek^yards is pTOhiMted by rales. Questioning tbe dealers in 
regard to the wbereabouts of tbe disease, or tbe places froia wbicb dig- 
eased animals bad eonie, was of nause. Tbey eitber gaveevasiye an- 
swers, or professed to be IgnoraBt, and some e^en denied tbe existence 
of tbe disease in animals about ready to die. On my several visits to 
the stock-yaKls for the pnrjiose of obtaining material 1 never failed to 
^ee jnore than one pen eontaining quite a number of diseased animals, 
mostly sboatsV sometimes not weigbing more than 50 or 60 pounds^ but 
was never able to acoomplisb my object. In a few cases I succeeded in 
getting information from a commissioner as to the places where swine 
plague was existing and hogs were djnng, but only once such informatipn 
proved to be accurate. Whether in tha other cases my infoi'mant was 
misinformed himself or wbether I was deceived I have not been able 
to learn. So it happened that I was sometimes obliged to go great dis- 
tances— rta southwestern Iowa and to central Missouri— -for material. 

THE CATJSES OF THE COj!iri>ABATiyE MILDNESS AND OF THE SLOWER 
SPBEADINa OF SWINE PLAaUB IK 1880-'81. 

Haying in the above briefly stated the leading points and the circum- 
stances which guided me in my investigationj and in some instances 
restricted my researches, it may be in place, before I give a detailed ac- 
count of the experiments made and the results obtainedj to submit the 
facts observed and the conclusions arrived at by inciuiring into the 
agencies and conditions which caused the disease to be of a much milder 
type and slower in its spreading in 1880-'81 than a few years ago, par- 
tieularly in 1878-'79, when it was almost everywhere exceedingly fatal 
and spread witb_ great rapidity. The scarcity of malignant cjases of 
swine plague^ due to the prevailing mfld type^ though very unfavorable 
to the /progress of my experiments i^ was productive of some 

good; in another because it led to an inquiry into the causes of its com- 
parative mfldnesa and slow spreading, and the results by showing what 
means are employed by nature to mitigate the morbid process and arrest 
the spreading of the plague, and by what agencies the mor- 

bid prdcess beeomeB malignant and the spreading of the disease rapid, 
necessarily indicating, to a certain extent at least, the means of preven- 
tion which must be used by man. The causes of the greater leniency and 
the slower spreading of swine plague are several in number, or rather 
eonsist in a combination of circumstances, of which one or another may 
yet have escaped observation or is not fully known as to tbe extent of 
its influence. The causes observed may be divided into two classes— one 
consisting in conditions brought about by natural events and another 
one due to hximan mterf!^ 

1. natural Their Influence will be more readily understood 

if a few facts are first stated. 

1. The swine-plague Schizopbytes or Microbes, in their development 
and propagation, pass through certain forms, o^ metamorphoses. The 
most simple and eommon form, tha^ of a spherical micrococcus, is followed 
by that of a zooglcea mass or coccoglia, in which a large number of micro 
cocci are kept together in one mass by being imbedded in an apparently 
viscous substance-— the glia. While yet in this glia a further development 
takes place; the single micrococci commence to grow — grow endwise— 
and become double^ till finally the glia breaks and the micrococcij most 
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of them already ^doulto^ bewme latter^ however, keep on 

growing or iiou^ling emd wise till chains of various len gths are formed. 
Kiese latter soon break up into shorter ones, or joints^ and finally, at 
least some of these Joints develop alasting spore— -are changed into a 
helobacterhmi— produce the germs of 
new mim^ococci. The swine-plagae^^^^^^ or Microbes, although 

possessing great Yitality, being almost indestructible by either high or 
low temperature while in the state of helobacteria or lasting spores, are 
easily destroyed when in the forin of double micrococci or microco&M 
: chains,:^ : Vi^^ ; ^ ^ ^ / ^ - ' . - 

2. My former experiments have shown that an inoculation of a heal^y 
pig with theSchizophytes, contained mostly in micrococcus form, in blood 
sernm^ exudations, and other morbid products, directly from the body 
of a diseased or dead Jiog^ is nauch more apt to produce a fatal type of 
the plague than an inoculation with swine-plague Schizophytes culti- 
vated iii: an innocent fluid foreign to the prgauism of a hog; further, 
they baveBlso shown that an inoculation with infectious material---for 
instance, lung exudation containing swine-plague Schizophytes mostly 
in micrococcus form— taken from a really malignant case, but especially 
if taken while the disease was at its height, or immediately after a fatal 
termination^ is more apt to produce a severe case of swine plague than 
an inoculation with material (lung exudation) taken from an animal 
killed w^hile yet i first stages or affected with a comparatively mild 
type of the disease, 

3. It was also observed that frost or a temperature sufficiently low to 
prevent or to arrest putrefy is unfavorable to and even arrests the 
developmeht and propagation of the swine-plague germ^ and keeps it 
in a dormant state until, if contintt#^^^ f^^ long time, it destroys its 
vifality, or at any rat© its power to prod 

Ijast winter was a severe one ; the cold was int^^^ and lasting, and 
the snow, at least here in the w^est, covered the ground for a long time^ 
and to a considerable depth. This interfered wath the development of 
those Schizophytes outside of the body of the animal which were not 
especially xnotected by clinging to moist and porous bodies, such as are 
poor conductors of heat, and at the same time admit just enough air to 
supply i^he wants of the Schizophy tes, ; The severe winter, therefore^ kept ; 
most of the^se germs outs the body of a hog in a dormant condi- 
tion, prevented their change from another, and impairedin 
that way their vitality until they finally became destroyed. It also 
happened that when cold weather set in last winter most of the exist- 
ing cases of swito plague w^ of a comi>aratively mild type, or much 
lei^s ihalignant than in 1878-'79, as has: been explained in my former 
" reports.-"- - ) ' \. ^ \ ' V . 

Further, at; the end of the wiirter, when the snow melted, a large 
portion of the whole surface of the land became submerged, and all 
the streams^ big and little, w^ere not only running to their fall capacity 
but w^ere overflowing their banks ; therefore, it is probable that most 
of the Schizophytes which happened to be yet alive on the surface of 
hog-yards, iiastures, &c., were washed away or carried oif by the nu- 
merous streamlets into creeks and rivers before they could undergo the 
changes necessary to j)roduce germs and micrococci able to ascend 
into the air with the aqueous vapors and to come clown again with the 
rain_ or dew, Wben the highwater subsided several pouring rains 
occurred, vi^ich again flooded waslred away 

a good many of the germs which remained on higher land, and which 
had not been carried off by ^t^ by the melting of 



;320 EMQET OF THE GOtt AGEIOUMERE. 



tlie snow. Besides, the spring was cold and batjkward, and thus nat- 
ural causes retarded the devBlojjment of everything organic^ aoid the 
Scbizophytes which so far had escaped destruction but had remained 
in a dormant state for a long time could not have been expected to 
mate rapid and vigorous changes fi:om one state to another. In order 
to develop and to undergo the changes neccssarf to propagation they 
not only neecl a certain degree of warmth and moisturej but also a 
change of pabulum and probably of place after a certain cycle of met- 
amorphoses and propagation has been completed. If that cycle is com- 
pleted, and new pabulum or a change of place is not provided, they 
become sterile and sink into a dormant state, and no metamorphoses 
and propagation lake place. 

According to my observations in regard to swine-plague Scbizo- 
phytes outside the body of a hog, an occasional change of their nutrient 
vehicle {pabulum), effected by a temporary rising in the air ^)f the new 
germs, and may be the micrococci, not only essentially promotes further 
development and proj>agation, but is also Indispensable. Such a tem- 
poraiy rising in the air and coming down again with rain and dew, 
especially w;itli the latter, which in many cases constitutes the only 
means of locomotion, was almost entirely prevented by the meteorolog- 
ical conditions just mentioned. The continued severe frost and the 
covering of the ground with deep snow effectually prevented an evap- 
oration of water and consequently a risiag of the Schizophyte germs ; 
and the pduring rains and freshets which followed carried off most of 
the existing Schizophytes before any rising into the air could take 
place. Hence, during the latter part of last spring, most of the coun- 
try, at least as far as this State (Illinois) is concerned, had become dis- 
infected, and if it had not been for certain places which provided favor- 
able conditions and afforded protection for the swine-plague Schizo- 
phytes, we might have got rid of the disease. But as it was, many hog 
lots and pastures contained old straw-stacks, &c., and much of the timber- 
land near creeks and the headwaters of the rivers was fall of underbrush 
and of old vegetation, which afforded admii^able protection against those 
meteorological influences so adverse to the propagation of the swine- 
plague germs, aMj as a grea^ timbered land is used 
as hog pastures or bog raug^^^ many disease germs were pre- 
served *and survived, though m most places in a somewhat weakened 
or dormant condition. On^^^ places— I shall have occasion to 
describe a tew of them---the Schizophytes were preserved, it seems, in 
full vigor, and in them, and in them only malignant causes of swine 
plague could be foiind, while at all other pla ces where the disease made 
its appearance the prevailing type wa^ a rather mild one. 

After the pouring rains in the spring ceased almost continuous dry 
weather set in. It was interrapted only by a few light rains and caused 
the whole season to be exceedingly droughtj^, until about the latter i>art 
of September, when it again commenced to' rain. The swine-plague 
Schizophytes, therefore, which survived the effect of frost and snow in 
the winteiv aud were not carried off ^^^^^b^ rains and freshets 

in the spring, in many cases became deprived of an element very essen- 
tial to their metamoi*phosis,prppaga^^^ existence— they lacked a 
sufficiency of moisture. So again it happened that those s tin esisti n g 
outside Of the organism of a diseased hog survived only in sncii places 
as were not easily deprived of moisture by the continued drought, for 
instance, in old straw-stacks and in timber containing much under- 
brush and old, rank vegetation. At any mte tiniber-lots, pastures, and 
hog-yards contaiaing old straw-stacks constituted the very jjlaces ia 
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wWcb. new outbrealss of swine plague occurred. It is the season of 
frequen,t light rains, of heavy dews, and of warm weather that is fav or- 
able to a rapid development and propagation of the Schizophytes, If 
we shall again have a hard ^vinter—- continuous frost and lasting snow- 
lam ;jiot afraid to predict that next year will bring very Httle swine 
plagme, and that of a mild type, 

2. Games comwting in %uman interference* — One cause of the greater 
leniency and the slower spreading of the plague can be fonmi in the fact 
that farmers, as a rule, have reduced the size of their herds of swine. 
Of cou:rse, the disease does not originate any more in a large herd than 
in a small one, but having once^made its appearance and gained a foot- 
hold it will, for obvious reasons, spread much more rapidly, or attack 
more animals at the same time, and, as a necessary consequence, be 
more malignant in a large herd than in a small one. That such is the 
case was tully explained in my last report. A second cause may be 
found in better hygiene. On the whole, the heeping of swine ha^ im- 
proved in the last few years; they receive better care, and it seems to 
me are kept, on an average, in cleaner quarters. The farmers have 
learned something ; a great many of them havB profited by the advice 
given in the reports of the Department of Agriculture; at any rate, 
some of the rules laid down in the reports in regard to the treatmentiipf 
swine and prevention x)f the plague have found practical application in 
many places and in numerous herds. 

Although there is no proof wliatever that swinp plague can originate 
from uiicieanliness, dirt, bad food, or poor care, there can be no doubt 
that bnd hygienic conditions contribute materially in making existing 
cases of the disease more malignant, and :^ot only in that way, but also 
(more directly) promote the spreading of the disease, because filth and 
jdirt, stagnant pools of wat^j accuiniSation of half-rotted manure and 
of old straw in a hog-yard, provide very favorable conditions for the 
preservation of swine-plague Schizophytes, and also constitute excel- 
lent vehicleis by means of wMcfr a is easily effected. 
Besides all this, an animal compelled to live under bad hygienic con- 
ditions possesses^ on a<5c6uiit of its weakened constitution, more predis- 
position and will sooner suc<minb to any ^pnofto disease than a^ animar 
properly treated and cared ibr. It seems to be one of the laws of nature 
that wherever a liigh organism is weakening or approa<ihing decay the 
lowest forms of life are sure to flourish^ 

Finally, another cause of the present mild type and of the slower 
spreading of flie plague (a very ef&cient one in conjnnction with the 
effects ol\ the frost and snow of th^^ freshets and the pouring 

rains of the spring, and the drought of the summer) consists in the fol- 
lowing,: livery farnier in the west has become eonyinced that swine 
plague is contagious and a herd " if it once inake^ 

its appearance. A great many fa^^ have made it a rule 

to dispose iinmediately herd, or at any rate of all the hogs 

that are marketable, as ^oon as a case^^o^^ plague is discovered. 

GDhus aninials are often sold ajid shipped which weigh considerably less^ 
than a hundred pounds live-weight. So it liaijpens that in whole dis- 
tricts the ravages of the plague are often limited to young pigs, old 
brood-sows, and lean, unsalable shoats. If a herd of swine is sold and 
shipped as soon ats a case of the. plague occurs the disease, of course, has 
nothing to work upon and must disappear on that farm. It is therefore 
obvious that wherever it is made a rule to sell the whole lierd as soon 
a^ infectedy the spreading of the disease, the malignancy of the morbid 
process, sindtlielo^essu^ that 
21 A^:: : 
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loeMty is concerned. an immediate selling of in- 

fected and d^iseased animals sheuld fee recommended and enconragedj 
or whether the pmctiee s^^ 

infectious princix)le all over the eonntry^ and thus nndermining the con- 
Mence of the consumers of pork, is a different question. 

There are probahiy some other causes directly acting upon the Schiz- 
ophjtes which are able to increase or decrease their power to do mischief, 
but if such causes exist they have escaped observation and can only be 
guessed at hy analogy/ That one and the saMe kind of Schizophytes 
may at times^ or under certain conditions, be le&s malignant in their effect 
iipon aii animal organism than at others, or even under certain condi- 
tmm be perfectly^harmless mid under others productive of a most fatal 
iHseasey ias been demonstrated by I>r= Hans Buchner, in Munich (g/^ 
^eherdiee^ ffeti- 
pike^ md0)€r dmj&i^ Mnatlmmng^ 1880), 

who h£is cohcluMv€iIy 1^^^^ and " j5actZte 

$%hUUs '^^ i^^^^^ an animal 

organism^ and can be changed frdm^^ 

MORBID CHAjSraES AND MORBID PROCESS. 

Although numerous j)05'^-m^ examinations were made, no morbid 
changes of any importance not met with before, or not already mentioned 
in my former reports, have been found, unless it is an abnormal brittle- 
ness of the bones J but particularly ^0 the ribs/ which :was noticed in 
yearly every case examined during: my present and previous investiga- 
tions^ It was hot mfentiphedM my foriher reports^ because it was not 
considered as of any importance, but was looked upon only a a conse- 
quence of the gradualwasting away of aU animal tissues. On the whole, 
the morbid changes presented provM to be the same, and particularly 
the characteristic changes in the lungs, consisting in an infiltration wi th 
exadation, and finally hepatization ^^^o^ the pulmonary tissue, and more or 
less enlargemeht of the lymphatic glands* These were ^le'yer absent. In 
most cases the affected part of the lungs contained numerous very small 
but plainly visible extravasations^ o^^^ and the enlargement of the 

lymphatic glands was most prono Ih 
one case— a small pig belonging to Mr. Postlethwaite— some of the mes- 
enteric glaiid a presented an: enormoujsM measured fully an inch 
in' thickness. > The pig was affected with a mahgn^nt type of swine 
plague, and was much emaciated. The peculiar and characteristic mor- 
bid changes in the large iDtestines (the ulcerous tumors) were less fre- 
quently met with in former years, and intestinal and lung worms (Stron- 
gylm pmadmus) were found in but few cases, and ^in those only in com- 
paratively smaJl numbers. 

^ One peculiarity, however^ not often noticed before/ because not con- 
stant or specially^ looked may deserve mention. In young pigs 
which had been sick for some time a great diversity was to exist 

as to the size of the red blood corpuscles. This difference in size, always ^ 
attended with considerable difiterence in shape (the latter/by the w^, 
has-been observed in : a :great many cases)^ seems to be the more pm-: 
houncedOtbe younger the pig when' taken sick and the longer it may be 
tiping. This difference in the size of the red blood corpuscles was found 
to be the most striking in^ a jrounglsuekhng) pig belonging to Mr. Bar- 
naiNi, inOhampaign, and measure- 
ments wei-e^^^^^^^ same day, from ibiir to five hours after the ])ig 
had been killed. 1 iSmind inneariy every field blood corpuscles ranging 
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ia size from 43ff^ (tT5 aa muol^ as 8.55/* (s^^^o- iHcli)^ wMle a good 

maDy Taried b^t^6(BB 5.5/* and. One exceed^^^ small one meas- 

nred only djg/i^ and the v€*y^^l^^ as 9;15m, or nearly ^^^^^ 

ineli: TM average size of tlie^t^ hm been 

set down as about 6^ or ineli. The diferences in shape or &rin 
often presented by thered blood corpuselesin the blood of diseased and 
dead pigs have been stated in my ibrmer xep^^^ It will, ttierefDre, be 
sufficient to meMion that it is a frequen ocourrence to find in the per- 
fectly fresh blood of a diseased animal^ or of one that has just died or 
been killed while in an advaneed stage of the disease^ some blood eor- 
pnscles of a perfectly normal appearance and nearly eircularj sharply 
defined oufline, while others in the same field present an almost angular, 
edged, creiiated, or v^ry irregu^ shape. As nothing new; of any im- 
porlaijce in regard to morbid-Chan^^ presented itself, it will not be 
necessary to give the details of eYetYpos^^^^ exammatlon made. 

An account of the results of the \p??^^-mt)*"^eM examinations of aniinals 
which farnished material for experiments^ or were subjected to an ex- 
pm'iment, will be all that is reciuiredy and wil^^^^ 

In regard to the morbid process, my former observations are confirmed 
by macroscopic and microscopic examiHations, wherever material was 
available. Scarcely any ojjportunity for a microscopic examination of 
morbid tissues and morbid products was neglected, and particularly the 
iiaorbid tissuejs of all animals from which material for experiments w;as 
taken, have been sub^^ a searching microscopic examination, aid 

some of them have furnished sections for permanently-mounted slides. 

Althougb; I will not deny that the sxine-plague Sehizophytes may 
act as a:fermeiit, or as a chemical agency,- like many other path^^ 
]fficrobe^3 i must again confess I have not been able to observe any in- 
disputable evidenc of such action, except in so far as certain cheinical 
changes necessarily are produced^ and the composition of animal fluids 
and tissues_ must be changed by the Sehizophytes or Microbes to the 
same extent is the latter appropriate matter belonging as constituent 
parts to the animal fluids and tissues for their awn support, metamor- 
phoses, and propagation/ JChey seeih to^ a parasites and not as a 
virug or a chemical poison. 

^ J y : : ^ ■ ; EXPERM 

As stated in my last report, the experiments made last year gave 
strong evidence that pigs ruocnlated w^^^ swine plague, but treated for 
some time (about two weeks) with carbolic acid as a prophylactic, did 
not only become affected, but also evinced afterwards a much diminished 

predisposition, or, in other words, acquired nearly, if not fully, the same 
palatial immunity from future inlection as is possessed by j)igs which have 
recovered from an actual attack. It was ibund that pigs which never 
had the disease, but were inoculated with infectious lung exudation and 
immediately treated with carbolic acid for a sufficient length of time to 
cover the longest known period of incubation or stage of colonization, 
either did not take sick at all or showed but very slight symptoms of" 
reaction, and also acquired either perfect immunity from future attacks, 
or at any rate contracted th e disease only in a very mild form if afterwards 
exposed to infection or inoculated with infectious material obtained 
from an animal which was diseased with or had died of a malignant type 
of swine plague. It was therefore but natural to arrive at the conclu- 
sion that a prophylactic treatment with carbolic acid continued for a 
couple ol weeks might ^ossi'&?y produce game or a mmilar effect in 
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tte animal GrgaQkm^c as tie morbid pro- 

cess ilsM£ If Buolisliould^b^ 

of my experiments made it appear probable, I concluded further that 
pogsiblj the same effect (partial or i>erfeet immunity from swine-plague 
iiifectionj eithei>^f0r lifei or for _a certain length of time) might be obtained 
a carbolic-acid treatment, instituted before an infectiou or inocula- 
tion had taken place, and then a such should be the case 
%wiue plague might be GO^ if the immunity 
thus effected should not last during 1^^^^^ a certain length of 
time, several months for instance, because a hog is hardly ever allowed 
to live longer than a year or two, and is usually sent to the butchers be- 
fore it is fairly fullgrown. Although considering such an inference as 
rather sanguine^ the indications were strong enough to make further 
experiments in that direction not only desirable but almost imperative, 
because if it should prove to be a fact that carbolic acid not only frus- 
trates the elect of an inoculation, or of a natural infection, but also de- 
stroys futui^ predisposition, then a thoroughly practical means of pre- 
vmtion, easy of application and availab farmer^ is found and 
placed at our disposal. : : v ' ■ 

It was also shown by my former experiments that an inoculation with 
cultivated swine-plague Schizophy^ fluid 
foreign to the organism of a hog) is followed as a rule by a mild attack 
^hich seldom becomes fatal,^^ and th^^ a mild attack is just as 

effective in producing partial immunity from future infection as an 
attack of the plague brought on by natural infection, or by an inocu 
lation with infectious lung exudation directly from the body of a dis- 
eased or dead hog, but it also very soon became evident that suoh a 
cultivation of swine-plague Schizophytes and systematic inoculations 
of pigs witli cultivated Schizoph are not exactly things which a 
common farmer can be expected to do, and that by advocating such 
means of preventioh much^ m daiitag^han good— more spreading of 
the plapie than parevention-rr-inight be the result. In a country where 
a^dentific and trained^^v 

villag©, as is the case in most parts of iTorthwestern Europe, such 
propl^yiaxitic ihbculati^ pr^acticable enough, but in our countjy 

they are not easily instituted, and if introduced would be liable to pro- 
duce much mischief. Consequeutlj, th^ experiments with prophylactic 
inoculations of cuitivaAed Sahizophytes were soon dropped as not prom- 
isiug, under present circumsl^h^ results of practical value, and 
otoi^,^ promising better and more pfa^ were taken up. 

1. EXPEBIWEOTS WITH INIHYIDtTAL AKBIALS. 

Until November, 1880j I had iny experimental station at Chamx)aign, 
but when December arrived no suitable material could be found there. 
Mild cases of swine plague were still existing, aiid can nearly always be 
found somewhere in a district or cmiutry in which a great many hogs 
are raised, an^d ill which the plagTO has gained a permanent foothold, 
but niild cases were not what I wanted. I to look about 

for another location. 

JLfter conaiderable inquiry and traveling to several places in search 
of cases of a malignant type, r fbunds0me diseased herds of swine near 
Mount Palatine (DeGember II) J Magnolia (December 12 andl3)j and Clear 
Creek (December J in Butnam County, Illinois V but the disease ap- 
peared to be on the wane in every herd visited, and as aU three villages 
iTO quite a distance torn ^y railroad, and neither of them offered any 
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fecflitiea for the establisiiment of an experimental station— every one 
seemed to Ibe afraid to liave on his place or in his neighborhood a pig- 
pen in Trhiehexperiinents were to be made with the disease— I was com^ 
pelled to go farther in search of a more suitable location. 
> Moally (December 22) I succeeded in finding some diseased and in^ 
feet^d herds of swine in Palmyra Township, Lee Gounty, Illinois, and in 
the eastern and southeastern parts of WhiteMde^ 
to furnish material for some time. I therefore established a new exp^r- 
imental^tai 

a suitable pig-pen builtj made all necessary arrangements, and bought 
healthy pigs, each about five^^ months old, which were delivered on 
January 6j 1881. These pigs I intended to treat for fifteen days with car- 
bolic acid, and gave them three times a day about 10 drops of a 95-per- 
cent, solution of the pure crystallized acid for every 100 pounds of live 
weight, OT ^out 46 drops three times a day in the water for drinking 
for all six pigs. But at the end of the fifteeu days, about January 20, 
I was not able t<) find any swine plague of a malignant type withiii fif- 
teen miles. A liard winter with severefrosts and an abundance of snow 
had set iny and the disease^ wherever it was existing in the latter part 
of December or the fore part of January in a rather malignant form, had 
either disappeared or had assumed a mfich milder type. As it was my 
iiitention to subject the efficacy of carM a prophylactic to a 

severe teSt^ aild did not wish to spoil my pigs for further experiments by 
an inocuiation %ith material from a mild case of disease which, more- 
over, would not decide anything, I preferred to wait a few days and con- 
tinue my search for malignant cases. HeanwEile I Avas called away from 
my experimehtal station and prevented from carrying out my plans for 
the time being. - 

It was not till February 17 that I was again able to attend to my pigs. 
The carbolic acid treatment during my absence had been interrupted, 
but had been continued much longer than was originally intended. It 
was again c<>m obtain suita- 

ble mate^'ia^^ for inoculation it was once more interrapted, and the pigs 
were not hM finally succeeded in 

procuruig reliable material for inoculation in Avondale, Adair County, 
Iolw% on the farm of Mr. flulbe-rt. Mr. Hulbert had originally about 
700 head of hogsV 200 of these died, wh^n he became alarmed and sold 
all those yet in a marketable condition f consequently when I arrived 
he had comparatively few animals left, and most of these were sick. I 
found a sow pig, about ten months old, which had just died, lying in a 
fence eorner. It was very much emaciated and etidently had been side 
for SGine tiin^ perhaps over ^ 

Post-mortmn emmination.—^ a purplish redness on the lower 

surface of the body. Internally all lymphatic glands enlarged j cal- 
losity on the internal surface ^ three ribs, which evidently had been 
fractured when the animal was y oun g ; pleura everywhere smooth and 
normal, even where coating the callouB swelling 5 both lungs infiltrated 
with exudation a^id containing innumerable small extravasations of 
blood, in form and appearanceof miaute red spBoks ; three-fourths of the 
lung substance more or less hepatized, and hepatization in different 
stages^ and evidently of difierent age. ^0 other morbid changes of any 
consequence,^ except a cyst worm (^Echinococms) iuibedded in tlie left 
:;kidney. - V -..V ^ 

I took the wholeleft lung, which was put into a large, perfectly clean 
bottle wrth a t^ight-fitting glass stopper, and a small vial tull of blood as 
material for inoculation and for micro examination^ and left 
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immeafetely for iny experimental staticm^ wHere I arriTed on tlie morn- 
ing of t^e litli. The expenmental j)ig0, two By two^ in separate penis, 
and^ designated as Kg. I j K^b. 4y No. 6, and Jio. 16, were im- 

mediately inocnlated with Mng exudation in tke usual manner. A very 
large inoeulation needle was usedj and each pig received three punctures. 
In addition^ pig^. 5, whieh , togettier with Bo. ^ occupied the same pen^ 
consuMed the whole left iung, and pig !^o, 6, the smallest animal in the 
loty reeeiyed, mixed with water^ all the Mood serum and lung exudation 
whi^h ha^ oozed out of the lun^^^ 

It must be remembered here that a prolonged treatment with car- 
bolic aeid, which caused a considerable reduction of animal heat, close 
c^^nfineiuentj and severe coldj had not promoted the growth of the ani- 
mals f dMng the last monthje^^^^ had not been doing as 
well as might have been desired I still none of them showed a.ny signs 
or symptoms of disease. 

I endeavored to take their temperature, but owing to the shyness and 
excitement of the animals found it a difflcult matter, and did not suc- 
ceed in getting the exact degree. I only learned that the temperature 
of all of them was some degrees below normaL With pigs Hos. 1 and 
2, which occurpied the. same pen^ the carbolic-acid treatment was con- 
tinued for one: week after th^inocula^^ had be^n madej while it was 
discontinu*^ with the others as soon as they ha5i been inoculated. The 
food of all the pigs consisted of corn^^lopj or mashes of bran and shorts^ 
a Uttle sMmmed milk (now and water. Glean straw was 

used f<c>r feddirig. tip to March M all six pigs remained free from any 
dise^e. At that date amore successful attempt was made to take 
their temperature. It was found tti be nearl^^ the same in all six ani- 
mals 5 it varied between 90° and OT^E., consequently was very much 
below normal. This great reduction of temperature, it seems to me, 
mu#. have been due to the carbolic-acid treajtinent, which, with some, 
interi^ptions, had been continued quite a long time — much longer thiin 
was oripnally intended. It is also possible that when not present my- 
self the vhand of the young man^ who was intrusted with feeding and 
taking care of the pigs in my absence, became, at times, a little too 
heavy and the doses too large. At any rate it was noticed that the 
pig% in spite by the 

abnormally low temijeraturei of the blood, the close confinement, and 
the liard and lasting winter, did not thrive or increase in weight and 
size. They seemed to feel chilly, and inclined to huddle together, but 
no symptoms of swine plague could be observed, except, perhaps, in 
Mb. o, in wliTch it was doubtful whether any disease was existing or not. 
l^os.; 1, 2, and 4 were unquestionably free from disease, and ]^^ os. 3 and 6 
did not show any symptoms. It was therefore: concluded to watch the 
pigs closely, and, as the usual or longest known period of incubation 
had about expired,^ to make another inoculation if material could be 
procured. 

After many futile attempts in the stock-yards and in the vicinity of 
Champaign, Lincoln (iiOgan Comity), ^ and Kew Berlin 

(Sangamon Goun and other places in this State, I finaily succeeded 
(ApiS 15^) in finding swin^ plague of a malignant type uear Tipton, 
Moniteau Coiinty,^M the farm of Mr. Claas, who had recently 

lost 12 head of hogs out of a herd of 3^^^ I found several animals lying 
dead in the pasture, but they had been dead a day or two and were 
already in a state of decomppsition and as the material for inoculation 
would have to b^ be preserved ibr at least 

twondaySj I concluded^ in order to get fresh material^ to buy of Mr, Claas 
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a very Mcfc pig. ^Ms I did, aad it bleedings It 

was a sowpig about six months old. It Med very little; tbe bloodwas 
dark colored^ or not stifficieir^ de Tlie morbid cbanges 

presented r ExternaUy^ nnmerous pe^^^^ or small exteavasations of 
blood in tbe skin and siibciitaneou of tlie lower surface of thB 

body and between ^e legs; Internally all lymphatic glands enlarged| 
the x3onnective tissue, and even the fat on the lower surface of the body, 
between the hind legs and under the shoulder-blade, full of small extrava- 
sations of blood, presenting small red spec^ both lungs full of exuda- 
tion^ extensively hepatized, and containing innumerable small extravasa- 
tipns of blood ; pericardium somewhat aTOcted, but heart nearly normak 
In the abdoininM cavity : IJlcerOT the colon but none in the 

cM^^y and^^^^e^^^^ of the stom^ach. 

I took portions of both lungs as material for inooulation and for micro- 
scox3ioM examination and put them in a large, clean bottle, with a well- 
fitting glass stojiper. On the morning of ^p:il 18 1 reached my experi- 
mental station, and finding my material fresh and in a good condition im- 
mediately inoculated all six pigs, and gaveportions of the diseasedlungs 
to pigs Hos. 3 and 4. On examining the pigs before they were inocu- 
lated I found pigs Nos. 1 and 2 perfectly free from disease ; l^o. 4 did 
not show any plain symptoms, but was^^^^l^^^ upon with some Suspi- 
ciom wMle iJos. 3, 5, aiid 6 exhibited sqtoe symptoms and appeared to be 
slightly affected. They (the three latter^ a^^ showed indications 
of an affection of the lungs, coughed some, and had become somewhat 
emaciated. The first plain symptoms of disease were observed in pig 
Kb. 5 about the Ist of April, but no marked change occurred until some 
time afterward, consequently the period of incubation or colonization— 
from March 11 until April 1 (pig No. 5), and April 18, or perhaps a day or 
two earlier (pigs Nos. 3 and 0)— had been an unprecedented] y long one 
in every animaL On May 4 it was evident that pigs Nos. 3,5, and 6 
were diseased, while pigs Kos. 1, 2, and4did not show any symptoms what- 
ever and appeared to be healthy. The last inocul&.tion (April 18) proba- 
bly aggravated the already existing very light attack of swine plague^ in 
in pigs N^^os. 3, 5, and 6, but evidenSy had no effect upon the others, not- 
withstanding the material used for inoculation {of, post mortem examina- 
tion of Mr. Glaas^s pig) was undoubtedly of the most malignant character 
and perfectly fresh when the inoculation was^ m On May O it was de- 
cided to sacrifice pig JiTo. 3, at that dateapparently the sickest, for the pur- 
pose of ascertaining the amount and degree of morbid changes produced. 
The pig was killed by bleeding. Post-mortm examination: Ho external 
changes ei(^pt a very undean con^ skin. Internally the 

lungs presented those morbid changes which are characteristic of swine 
plagiie, but the hepatization was not extensive, as only about one-fourth 
of the whole lung tissue was seriously afi^ the lymphatic glands 
were enlarged. STo other morbid chau ges. 

Although ho diseased hogs could be found, and the plague had appar- 
ently disappeared in Lee County, a great m j^oung pigs were lost in 
nearly all the herds in which swine plague^ mild type had been pre- 
vailing in the summer and in the fall, A large number of those sows 
which had been a^ifectee^ months ago, and were ap= 

l^arently in good health, either miscarried or lost their pigs soon after 
they were born. The latter, as a rule, were sick but a short time before 
they died, and either showed; plain symptoms of s^ine 

plague or simply declined tod mthere^^ away. A few were examined 
after death, and presented morbid changes in the lungs charaeteristic 
of swine plaguej and more or less enlargement of the ly mi3hatic glands^ 
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bat BotMng else abnomal T^aa observed; A gentlemaa wliose ferm is 
only heM di imW^ station, and is personally known 

to tne as a man wlio takes very good care of bis swine, lost about a hun- 
dred young pigs. His sow^s were all in an excellent condition and showed 
no trace of disease, but they had been slightly affiscted in the fall. 

Hot able to obtain fresh material, I made no more inoculations, but 
kept -the remaining five pigs under observation imtil May 21. At that 
date pig So, 6 was killed b3^ bleeding for examination. It was the sickest 
of the lot, for pig l>[o. 5, which first showed symptoms of disease, had 
sufficiently recovered to be considered as an almost healthy pig. Fost- : 
mortem examination of pig No. 6: All organs were found to be in a 
perfectly healthy condition, except the lymphatic glands, which^were 
; enlarged, and the lungs^ of Tvhich nearly one-fourth, limited mainly to 
the anterior portions, had become impervious to air, but was not enlarged 
in size or filled with any fr^ A portion of the right lobe 

exhibited trai^es of having hheen fiUed with exudation which had under- 
gdne absorption, The cpndensedparf toair) were pale, 

bloodless/ somewhat shrunte morbid changes 

were not of recent origin, tmt had for some time been undergoing B re- 
trogressive process. The hver was rather pal^ and the pericardium 
contained a smaU quantity of serum. The pig undoubtedly would have 
lived, but I desired tx> see the extent of the morbid changes produced, 
and also the extent of the :^trogressive process, so I decided to kill it. 
For reasons which will be more fully explained hereafter, no more inoc- 
Illations were made. - 

A brief recapitutation of the experinients just related may be in place. 
All six pigs consumed, before they were inoculated, an abundance of 
carbolic acid, much more than was^^^^^i^ should have had, be-- 

: cause the caxbolic-acid treatment^ although interrupted for nearly ^ 
indnth/ was^^^ a sufficient length of time to cover more than 

twice the longest known period of fifteen days, 

while it was my intention it should simply cover it once. The causes of 
rthe prolongation of tlie treatment li Pigs Kos. 3, 4, 5, 

and 6 did not receive a drop of carbolic acid after the first inoculation , 
and only Kos. 1 and 2 received a smidl quantity for one week longer. 
In all sis: pigs the carbolic-aeid treatment had the effect of considerably 
reduciiig the animal heat to several degrees below normal, and this ab- 
normally low temperature remained for some time after the carbohc- 
acid treatment had been discontinued. On Mar^^^ thirteen days after 
pigs 1:5^08. 3^ 4, 5, and 6, and six days^ after Hos. l and 2 received the last 
dose of carbolic acid, none of the six i>igs liad a temperature above 
nor below 96oF; Mrther, in pigs Ko^^^^ l and 2 both inocuiations, 
first and second, remained ineffectivaj in pig Ko. 4 the effect produced 
by the first inoculation, if any at all, was a very slight one, and the sec- 
ond inocuIatLOtt did not have^a^ effect whatever, while pigs iNos. 
3, 5, and 6 contTacted the disease from the first inoculation, but only 
after an unprecedentedly lBng period of incubation, and then only in a 
very mOd form, which it seems was slightly aggravated' by the effect ol 
the second inoculation. Pig jSk). 5 recovered and pigs l^os. B and 0 
would have recovered if 1 had not ki them by bleeding. In all my 
former experiments an inoculation with infectious material (lung, exuda- 
tion) like that used on the six pigs never faited to produce, within three 
to fifteen days, or on an average in aboiit six days, a malignant and 
usuaUy fatal^case of swine pla unless the pig inoculated imme- 
diately received prophylactic treatment, or had acquired partial immu- 
nity (lost its natural predisposition) either of swine 
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plague, from wMdi it had reeoyered, or by previous inoculations, ren- 
dered ineffeetiye by proper prophylactic treatment. Gonsequently it 
muBt be concluded the carbolic-acid treatjnent had the effect, in two of 
the experimental pigs (Nos. 1 and 2) of altogether destroying the pre- 
disposition, and in the other four (^os. 3, 4, 5, and 6) of greatly dimin- 
ishing the same, because the disease produced was in every case of a 
very mild form— as to pig Ko. 4, it is even doubtful if it became affected 
at all— did not beconie fatal, and only made its appearance after an ex- 
ceedinglylong period of incubation. If the prophylactic treatment with 
carbolic acid had not produced immunity by destroying the predisposi- 
tion in pigs Kos, 1 and 2, and had not greatly diminished the predispo- 
sition in pigs Kos. 3, 4, 5, and 6, and if simple inefficaoy or weakness of 
the material used for th^ first inoculation had been the cause of j)igs 
J^os, 1 and 2, and perhaps Ko. 4, not contracting swine plague, and of 
the others escaping with a very mild attack, then it must be supposed 
the second inoculation with material from a very malignant source— -the 
pig from which it was taken had ule^^ the colon, and be- 

longed to a herd which the disease proved to be exceedingly fatal— - 
woiild have had effect and would have produced a severe attadc of the 
plague, at any rate in pigs jSTos* 1 and 2, and probably in ]^o. 4 j but it 
did not. On the contrary, it hadno effect whatever on those three pigs, 
and but a very slight one, if any at all, on the other three, which had 
not yet recovered from the naild attack caused by the first inoculation. 
The exceedingly long i>eriod of incubation alone is proof that the car- 
bolic acid lull st have diminished the predisposition, or in other words 
have produced conditions not all favorable to a rapid develc^ment and 
propagation of the Schizophytes. From all this it must be concluded 
that the prophylactic treatment with carbolic acid produced in the ani- 
mal organism essentially the same or very similar changes or conditions 
inimical to a development and propagation of Schizophy tes, which are pro- 
duced and left behind by an attack of swine plague trom which the'ianimal 
recovers; The difference in the effect of the ftrst inoculation upoii the 
individual pigs, which were all treated alike, except that pigs Hos. 1 
and 2 received carbolic acid for one week 
^nd therefore one week longer tha^^ 

as an indiGation that a propbylactic treatme^ wifch carbolic acid is prob- 
ably the^ most Mective if continued for somo tiime— long enough to 
cover the usual period of incubation—after an inoculation or infection 
has taken place, and is less effective if the whole treatment precedes the 
infection or Is discontinued at the time or before an inoculation or in- 
fection takes place. Whether it IB the reduction of animal heat pro- 
duced by a continued use of carbolic acid that interferes with the eflfi- 
ca<iy of an inoculation, or whether other changes in the conditions nec^ 
sary or favorable to the development and propagation of swine plague 
Schizophy tes are brought about by a continued treatment with carbolic 
acid, and constitutes the cause of the partial, and in some cases com- 
piete, iinmunity^ is not very easy to determine. If it is the reduction of 
teEaperature, the effect somi^^what agrees with the results of certain ex- 
periments with ^ac*W^*5 aw^/iram made by Toussatut and others, ^ho 
found that a certain degree of animal heat is essential to the develop- 
ment of anthrax, and that the latter cannot be communicated to animals 
whose temperMure of the blood is a few de higher. also, a cer- 
tain degree of animal heat is essential to the development of swine 
plague^it would be explained why that disease is more infectious to 
hogs than to other animals having either a lower or a higher temper- 
ature of the blood. Chickens^ for instaneej do not seem to be suseep- 
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tiMe at all—- at least I never succeeded in communicating swine plague 
to a cMcken— and human being a lower temperature than 

STOnej aa^e at^aiiy rate not easily 

2. EXPEBIMBKTS m ON HERDS OF SWINE. 

As my instruetions, received some time last spring from the Depart- 
ment of AgricuIture.^ to go into the fleld^^ and commence 
experiments with prophylactics on iiiseas^ed and infected herds of swine 
by the first of tTune, and as I found it exceedingly difficult or next to 
Impossible to procurCj even at considerable expense and much loss of 
tiniej inoculation material from animals aiiected with a malignant type 
of s wine plague at not too great a distance from m.y experimental sta- 
tiouj I concluded to make no more inoculations ^ but to dtop my experi- 
ments on individual animals and eommence operations in the field. 
Therefore early in May I looked about for herds which li ad just become 
infected^ or in which symptoms of swine plague had just made their ap- 
pearance. It did not take very long to find infected herds, but another 
difflculty was encountered. Wherever the plague made its appearance 
in a herd of swine old enough to in mfficient condition to be market- 
able, in nearly every case the otWner disposed of them by shipping or 
seliing every animar^^ became convinced that the disease 
had invaded his herd. This was easy, because the price of pork was a 
comparatively high one, and most of the buyers, generally npt overscru- : 
: pulous, especially if able to bay at a reduced rate, bought almost every- 
thing that was oifered. So it often happened that a herd very suitable 
for prophylactic treatment if found one day were sold or shipped a day 
or two later, pr^ as sometimes happened, even the same day< Thus sev- 
eral experimeitts were cut off before fairly commenced and befox'c any 
results could be obtained. On May 10th I found an infected herd about 
four miles north west of Champaign, belonging to Dr. Pearman, and con- 
sisting in all of 58 animals. Among them I found three shoats very 
sick and already showing pumi>ing motions of the flanks; foiir or five 
others were shghtly affected, and two young pigs, yet sucking, were 
plainly diseased. The latter were coughing and exhibited other charac- 
teristic symptoms, such as thinness of -the lanks, drooping of the head, 
&c.: The herd was divided into three different: lot^ ; one contained 3 
brood-sows and 18 young pigs 5 another shoats, and a third 2 
older sows heavy mth pig, and probably not infected; Dr. Pearman's 
farm is about three and a half or four miles northwest of Ghampalgn 
City, and consists of 100 acres of nearly level land, mostly drained by 
ditches, The soil is a rich black loam. ' The 3 brood=^ows"and their 18 
pigs, 2 of the latter plainly diseased, were kept in the orcbard, where 
they could not get any water e^^^^^ given them. They there- 
fore could be compelled to take medicines and receive regularly three 
times a day, in there slop or water for drinking, from eight to ten drops 
of carbolic acid for every 100 ppunds of live weight they represented. 
Their we%ht, as was all the foHowihg casfe, was estimated by the owner. 
Lot No. 2, coiuposed of 35 shoats, among them 3 very sick and 4 or 5 
affected, was kept in a hog pasture, which contained for shelter a large 
cluster of young maple trees, and was traversed diagonally, running 
froin northeastJ;o southwest, by a ditch fi?om eight to ten feet in width 
which contained from six to ten inches of water. This lot had access to 
the' ditch, ahd tt^ compelled to partake regularly of 
the carbolic acid offered. Lot^^^N^^ 3, composed of 2 aged sows, tempora- 
rily occupied a hog lot which contained an old straw-stack nearly rotten 
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with age. The sows liad been iu tlie hog lot only a few days, and liad 
no access to any water ex<iept what was given to tlienu 

Dr. Pearnian's herd was again visited on May 25* The three sick 
shoats (two barrows and one sow) appeared to be worse ^ they were 
more emaciated ; showed .threat ditdculty of breathing; at each breath 
pumpiDg motions of the Hanks ; they kept away from the herd, but 
always near the ditch, which at this time contained but Uttle water. 
Otherwise no essential changes were observed^ except that a few more 
of the shoats were coughing and exJiibited other slight indications of 
being' aifected. May 27 one of the very sick shoats, a barrow^ died. : 
On May 29 Dr. Pearma/n concluded to dispose of the two remaining 
very sick shoats, and gave me permission to kill themy one by bleeding 
and the other by shooting. The one first killed was a barrow* It had 
been castrated not more tlian four weeks before, or a])out a week be- 
fore it showed the first symptoms of disease. Fost-mortem examination : 
Lymphatic glands, not only in the mesenfcerium, but everywhere, very 
much enlarged; the lungs presented the characteristic morbid changes 
of infiltration with exudation, numerous small extravasations of blood, 
and partial and complete hepatization in three-fourths of this whole sub- 
stance. The same, on a cut, presented a mottled appearance, as gray 
and red hepatization, much infiltration, and partially y et healthy i)ortions 
(lobules) of lung-tissue could be found side by side joining each other. 
The spermatic chords appeared very much swelled and coated with a 
dirty, whitish- gray, crumbling mass similar in ax)pearanee to the surface 
of the ulcerous tumors usually or often found in the coecum andtjolon ia 
malignant cases of swine plague. Eo other morbid changes. The sec- 
ond pig, a sow (both animals were aboat eight months old) was Mlled * 
by shooting it in the head. It was killed by shooting because it was 
naturally Avikl and too quick to be easily caught in a large pasture, and 
we did not wish to produce any new morbid changes— congestion and 
extravasations of blood in the lungs — ^by running the animal, especially 
as it was a warm day. Post-moriem examination: Lymphatic glands 
enlarged and lungs degenerated in the same degree, but not quite, 
though nearly, to the same extent as in the pig first examined. These 
two pigs, and the one that died on May 27, Dr. Pearnian informed me, 
always kept company, and used to make their lair side by side, or on 
top of each other in pig fixshion, in the old, partially rotten straw-stack 
in the hog lot now occupied by the two aged sows. This was when the 
herd was undivided and the animals allowed to go where they pleased. 
The division had been made only a short time before my first visit. It 
must be here mentioned that I3r. Pearman's herd was last year affected 
with swine plague and that the diseased animals were kept in the hog 
lot which contaius the old straw-stack. 

May 31. — A few more of the shoats having commenced to cough and 
show symptoms of the disease, the whole herd A^as given in my charge, 
and arrangements were made by which it became possible to compel 
every animal to take its dose of carbolic acid three times a day. The 
ditch in the iiog j)asture ha<l become dry. Among the three brood- 
sows and eighteen pigs which had been subjected to a regular treat- 
ment with carbolic acid from the time of my first visit all symptoms of 
disease had disappeared. They were all doing well. 

June 3. — Decided im])rovement among the shoats coiuposing lot No. 2| : 
only a few animals are coughiug and all have good appetite. The two 
sows in the straY^^-stacJv lot (>^o. 3) have now 18 pigs, all apparently 
healthy. 

Two weeks later all of Dr. Pearmau's swine appeared healthy. Most 
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of^ l^ Mioats^ or in feet a good enough ctmdMon^ to 

sMpped to maI^lvet, were 

Looking abont and other diseased and infected 

herdSjl met witli much disappointment. The following ca^e ma;^.serve 
m a sample. I had learned that Mr. Joe Maxwell, 3 miles northwest 
of Mahomet J and abont 15 miles fiom Ghampaign, was losmg his hogs. 
I went there on June 16 and found that he was just shipping his hogs 
to Chicago to market. He denied the existence of swine plague in his 
herd, and although ad mitting that he had lost now and then a few 
aninials, the same a« other people," he alleged that he merely shipped 
his whole herd of hogs becausethey were not doing well^ and he desired 
to commence anew with another breed. My information as to the ck- 
istence of swine plague, followed by nujaierous deaths in Mr. MaswelFs 
hetd of swine, was positive, and from a very reliable source. I had no 
opportunity to see the hogs; they were already on the way to the rail- 
road station. Mr. 3Iaxwell lives near the Sangamon Biver^ had swine 
plague in his herd, andused " sure-cure hog-cholera medicine ^ for some 
weeks before he concluded to ship. It is even probable, but of this I 
am not certain, that the disease,. tho was 
not entirely absent from his farm for a long time, may be for over a year. 
He admitted that his pigs never bad dd^ well, and that he had lost 
sbmie now amd then thTOugh the whole y^ar. It is especially in the tim- 
ber and on the timbered borders of smaU streams where swine plague 
has a firm foothold, is hardl^^ absent, and where the disease 

germs find protection and survive, even if destroyed nearly^ everywhere 
else by conditions unfavorable to their existence. I mention this one 
case of disappointment only out of a great many encountered by me. 

^3.-— Mr. Hogan, in U^^ has two pigs^ about five months old 
belonging to the same litter. One of thein is affected with swine plague 
and has beea sick for three or four days. It has considerable diarrhea, 
and e^diibits other characteristic symptoms. The other i3ig, although 
iindoubtedly infected, as both pigs occupy the same pen, does not seem 
to be ailing, but is lively and has good appetite. I had them at once 
separated, and ordered for each pig, three tiines a day, four drops of 
caftbblic aSid^i^^ the sloj), or in the water for drinking, but only the pig 
apparently yet healthy consumed its full dqse^ the other one being too 
sick to take much food and drink. 

27.— -The s^^ and emaciated, 

and its squealing is faint and of a peculiar hoarseness, characteristic of 
an advanced steige of swine plague. The other pig seems to be per- 
fectly healthy. 

Jme 28.— The sick pig died^ and the _po6'^^^^^^ made 
ahnost immediately after deathrevealed the usual morbid changes^ The 
other pig, which took its dose of carbolic acid three times a day, re- 
mained healthy. 

Mr. Pereivai's herd, about 5 miles south and 1 mile east of Cham* 
paign, was visited, on July 1. The h^^^ a small one and cogasists of 
only eight or ten grown animals and a litter of pigs. Three of the lat- 
ter were found to be very sick and emaciated, and evidently aftected 
with swine plague in an ad'^anced stage, while the health of the other 
animals appeared to be doubtfuL ^ T^^ the dam of the pigs, ap- 

peared to be the least ailing animal in the lot, but she had an attack of 
swine plagiie about a year ago/from which she recovered. An old 
straw-staek in the hog lot probabl^^^^ infectious principle 

during the winter. The farm iteelf is compo^d of mostly low and flat 
lahdj inclined to be wet where not artificiSly drained by tQes, I pre- 
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scribed carbolic acid, eight to ten drops for every 100 pounds of live 
weigiit, three times a day, and have not heard of any deaths; some time 
later, however, I learned from Mr. Percival that some of his pigs were 
not doing well, and I was asked to prescribe for worms. I did not con- 
sider the herd as very suitable material for testing a prophylactic treat- 
ment, because it was a verj small one^ and all the grown animals had 
the plague last ye^r and had recovered, and the disease among the pigs^ 
which Avere about two months old, was of a mild and somewhat chronic 
form, slightly aggravated, perhaps,by the presence of worms. Besides, 
a separation could not be made, and so I did not make another vi^it^ 
but tried to lind other herds. 

Havings been informed that swine plague might be found in Effingham 
County, especially in the timbered districts near the Little Wabash, I 
went there in quest of diseased and infected herds July 5 and 6, but 
found only here and there one or two sick pigs belonging to people who 
keep but few such animals. 1 found that these people also ship their 
hogs, if only half-way marketable, as soon as they find anything wrong 
with them. 

On July 8 I learned of the existi^nce of cases of swine plague in the 
neighborhood of JEtua, a village in Coles County, on the S. C. E. B,, 
about 52 miles south of Champaign. I went there at once and found 
a nest of disease in a little village called Paradise, 2 J or 3 miles north- 
west of Mtim^ and near the upper portion of the Little Wabash. One 
and a half miles above Paradise, also on the Little Wabash^ is a saw- 
mill, at which quite a herd of hogs is kept, and at that miU^ I was in- 
formed, swine i)lague was very bad six wrecks before it broke out at 
Paradise. The owner of the mill, Mr. Hiram Clayjp, was reported to 
have lost a large num];>er of swine, and to have but a few diseased ani- 
mals left. His herd had access to the Little Wabash. At Paradise I 
went first to Mr.E. Deckhard's place, and found one portion of his herd 
of s\\ine, composed of four brood-sows, w^ith their litters, and several 
shoats, in all about 50 head, in the orchard and barnyard; and another 
portion of the herd, consisting of a dozen shoats running at large, prin- 
cipally in the timber on the banks of the Little Wabash, which, at Para- 
dise, is not much of a river, but only a good-sized creek. The wh^)l6 
herd had been running at large till recently, when the brood-sows and 
several of the smaller shoats had been driven into the orchard and barn- 
yard. I found three dead shoats in and near the creek, thre6;more <ianv 
gerously sick, or in an advanced stage of swiiie plague and barely able 
to walk, and several others evidently ailing, while undoubtedly every 
one of the shoats running at large in the v*oods and not yet apparently 
diseased were more or less infected. I learned from Mr. Deckhard that 
his pigs had caught the disease fi^om animals owned by his mother, who 
lives a httie farther north and above him; or, at -diij rate, his mother's 
pigs, which used to be a good deal together with his own, had first com- 
menced dyuig. Acting upon my advice Mr. Deckhard diwe all the 
outside pigs AV'hich did not appear to be ailing out of the woods into the 
orchard and barnyard, together with the brood-sows and pigs and som^ 
shoats, and left the very sick animals to their fate in the timber for the 
want of some better plac^ to take them. They were not admitted with 
the others into the orchard and barnyaxi'd for fear of still more infection, 
and to subject them to treatment was considered useless. The herd 
thus shut up in the orchard and barnyaxd contained one very sick ani- 
mal, a small emaciated shoat with a temperature of lOG^F., and half a 
dozen oth«irs evidently aftected. I advised the removal of the very j^ick 
shoat, but Mr. Deckhard thought it might recover. The whole herd in 
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t^e Qrcjiard aiid barnyard^ wiiieli get any water except i?tat 

was giTen to tliem in trouglis pumped from a well^ was satyected to 
treatmeriit, and received tliree times a day ten drops of cart)olic aqid ^ tor 
eTery 100 pounds of live weiglitj in the water for drinking. This treat- 
ment was continned till Jitlj^ 26. / 

From Mr. K Beckhard^s I went to Dr. Declihard's place, where I 
tbnnd three shoats shirt ri^^ ^hey had come 

iroHi the herd of Mrs. X>ecl£hard, the doetor^s gTandmotherj had recently^ 
been transferredj and exhibited x^lai^i symptoms of the first stages of 
swine plague. : \ three^^^ w but had yet some appetite^ : 

and were active. I subjected them to the same treatment as Mr. Deck- 
hard's ^kerd, : Mm ,. Deckhard-s place was not visited, because her son; 
informed me that mo^^^ her pigs hsbd dried and that the few yet alive 
were convalescent. . Another man in Paradise had lost three pigs (shoate) ^ 
ii^d t^o very siek^ and one app8w:entlx liealthy. 3?ound also a case on 
my return in'^tna, but only in a small herd^ originally eonsisting of 
six animals. Of these two had died, one was dying, and three were 
apparently yet liealthyV Made the same provisions tor the latter as for 
the infected animals in ^Paradise. 

. Went agai^^^ Paradise on July 12 and found all the animals in treat- 
ment doing: well except that one very sick shoat with a teinptuature of 
106PF, The sick shoacs left to their fate in the woods were dead. The 
doctior's pigs were st^ cDughingj but were no worse in any respect and 
hM good appetites. Made another visit on tTuly 18 and found every 
animal in treatment alive and doing ^ the very sick shoat, 

^vhich had died. The doctor's pigs showed considerable improvement. 
My last visit was made on July 25, when I found every animal in treat- 
ment, old and y ouhgy not only very much improved but also thrifty 
and without any symptoms of <Jis^a;se. Those of Dr. Deckhard had 
stopped coughing and had gaiued in flesh, l^ot intending to come 
again, 1 requested both Mr. Deckhard and his son^ the doctor^ to send 
me word if anything should happen or if any relapse should take X)lace. 
OnAugust 18 I reoeivect word J^m Dr. Dec all the pigs were 

healthy and doing well. 

tTw^ 22.— Having learaed of cases of swine plague existing south of 
Philoj in Crittenden Township^ I went there and found a diseased herd of 
swine at Mr. Wimmet^s place, about seven or eight miles south of Philo, 
and al>out 20^miles from^ Ghampaign, near the Embarras Eiver. Pound 
the whole herd, said to consist of forty^odd headj running at large in 
Me timber, which extended with some" interruptions ta the river, nearly 
a mile and a half from the house. Saw numerous hog-wallows in the 
timber, and at le^^^ putrefied, lying 

in different parts of the woods, but mostly in^ or near the hog-waliows, 
and all within a radius of a quarter of a mile. Saw but few live hogs ^ 
the timber was extensive^ and the time of the day not being feeding 
time, could not ascertain the exact number of hogs still living and ap- 
parently healthy. Made fpost-morteiu examination of a pig about 
two months old, which had been dead but a short time and was the only 
one not yet decomposed. Besides the usual morbid changes in the lungs 
and consideriiblc enlargement of the lymphatic glauds, 1 found adhesion 
between the pulmonary and costal pleur as, between the pulmonary 
pleura and diaphragm, and between the heart and pericardiumj but 
nothing very abnormal In the abdominal cavity. Advised Mr. Wim- 
mer to make a small y ard, or large pen, on high and dry ground, desti- 
tute of water and of hog-waHows^ but convenient to llie well, and to 
drive aU the animals a^ren^ slightly aifectedj into 
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this pea. Left also some carte^^ liim how to use 

it~ten drops foiv live weight three times a day in 

the water for drinkiBg. 

From Mx. Wimiaer^s place X went to Mr. Schaefer^s farm, about one 
mile west and near the Embarrass E/iver. Mr. Schaefer had recently 
lost aboiit 100 head of swine,^^^^^a^^^ had only two shoats left, which ap- 
peared to be healthj^/ or rather convalescent^ from there to Mr. 
Schaefer's nephew, Mr, Schaefer, jr., who lives about half a mile farther 
south, or down the river. On his place swine plague had just made its 
appearance. His herd consisted of about 100 head^ mostly shoats, of 
which several exhibited symptoms of disease^ but not finding him at 
home no arrangements oouH be made^^^^ 

On my way home I called in at Mr. Postletv7haite^S5 who lives a few 
miles farther north, towards Phi] o^ also near the Embarrass Eiver/ but 
a short distance above* Mr. Postlethwajte lost most of his hogs last 
y^ar, and I merelj^ called to see how his swine were getting along. He 
had now 126 very nice shoats, and thought them to be all right, but 
when we went through the bog pasture, a piece of timber land, i could 
point out to him several sick ones, among them two or three which 
showed very plain and unmistakabie symptoms of the plague. I ad- 
vised; him to take aU his hogs, with the exception of those i pointed out, 
away from tJft infected hog pasture to another place on a piece of high 
and dry ground^ and there to treat them with earbolic acid, and to give 
them in thar water for drittldhg, three times a day, from eight to ten 
drops for every 100 pouhds of hve weight. Having no more carbolic 
acid v/ith me, i gave him an order for some to a druggist in Philo. He 
prbmised to follow my advice. 

All these people live in or near the timber on the upi)er portion of th^ : 
Embarrass Eiver, which is a tributary of the Wabash. The country is 
slightly rolling, but in some places rather low and wet, though, as a 
rule, not swampy. Is ear the banks of the river it is for the most part 
covered with timber, which is pastured by cattle and hogSj and contains 
considerabie underbrush and much old and decaying Vegetation. All 
this is well calculated to afford protection to swine^plague Schizophytes, 
especially during tbe winter, and the disease in consequence is probably 
never entirely absent in this section of country, and only at certain 
times of the year, or under certain conditions, is more virulent than at 
others. On Mr. Postlethwaite's farm— Mr, P. has only lived there a year 
and a half— I am informed by reliable persons that swine plague has 
been a stationary disease for several years, and that those who have 
lived there have also been much troubled with diphtheria and typhoid 
fever. Most of the farmers in that section of country find it convenient 
to let their hogs run at large in the timber; therefore it should not be a 
matter of wonder if the plague survived through the winter, even if only 
at one or a few places in the timber ] that new cases should occur in the 
spring and in the summer, and that the disease thus be gradually spread 
from herd to herd, and , though at first probably niild, become gradually 
more malignant and more fatal. Between the piaces of Mr, Postlethwait^ 
and of Mr. Schaefer, only about two miles apart, a large dead hog was 
allowed to rot in a hog- wallow close to the road, and produced an unbear- 
able stench, but nobody confessed ownership nor considered it his busi- 
ness to remove and bury it. Living hogs were rooting in close proximity. 
One man in that neighborhood, living about midway between Mr. 
Wimmer and Mr. Schaefer, does not allow his hogs to run at large, but 
keeps them shut up «ugl his own premises, and has had no case of disea^se 
amongthem, 
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Julp 27.—YiBited the herds of Mr. Postlethwaite, of Mr. Schaefer, jr. 
of Mr/Wise, aM of Mr/ Wimi^er.^^^^^^^^ had called for the 

carbolic acid at the drug store^ but h?^d not used it^ neither had he sep- 
arated his shoats nor taken the well ones t^ another yard* Eveiytldng 
was precisely as I found it before. Except that more animals exhibited 
pJai^i symptoms of diseasjBj^^m^ about as I left them. Still, the 

latter did not yet manifest a mali^ant characterj and I have not the 
least doubt if itfy directions had been followed IMr. Postlethwaite would 
liave lost biit very few pigs. The whole herd yet occupied the old hog 
pasture, but as the fence was defective quite a number occasionally 
crawJed out and in, and were at large picking up pid disseminating 
the infectious principle. W first visited Mr. Posfclethwaite^s plaeey 
on July 22j he denied any knowledge of the existence of swine plague 
among his herd. This I regarded as rather strange^ because I well knew 
that he had lost a good many Jiogs before (la^ and could not be 

ignorant of the Bymptoms of the disease. Everj' thingj however^ was 
finally explained. It leaked out that a- day or two before my first visit 
he had shipped all his older iiogs, or every marketable animal on the 
place, and only kept such as were too young and too small to be sold. 
No fether ex^^^ as to why Ms herd contained no breeding animals 

was necessary, but only shoats ftom five to eight months old, and a feAV 
very runty older animals which had th^^ Ijlst year sSid had never 

fully recovered. He again promiBe^ to make theneedful sepaimtion and 
to comply with my directions. : ■ v : : 

: At Mr. Schaeter\s place everything was in the same condition as be- 
fore. I met him on the road, and he, too, promised to separate his pigs 
and to take those not evidently diseased away irom the infected ground. 
Through him I learned of another diseased herd^ located a mile farther 
east and belonging to ^Ir. W^ This gentleman had lost 25 head of 
swine, and had yet about 30. living, a few of them very sick and evi- 
deidtly-past recovery. HeJiad his Iierd divided into small lots. On^ 
animal had died just before my arrival. The ^ost-mortem examination 
revealed the nsual morbid cha^^^ in the lungs, involving about three- 
fourths of the pulmonary ti adhesion between the pulmonary pleura 
and the diaphragm, and bet we and the raediastinum, and 

enlargement of the lymjihatic glands. I took the right superfi^^ial and 
deeper inguinal glands, which were very much enlarged, for microscopic 
examination and fir>r mpunting, and also a piece of the diseased lungs. 
Mr. Wise was ready to comply with my instructions, and, as will here 

rafter appear, carried them out faithfully. 

Mr, Wimmer had made the advised separation, but had only been 
able to find 17 shoats worth saving. They had been faithfully treated 
mth carbolic acid and were apiparently improving, notwithstanding they 
were cooped up in a pen Avithp^^^ exposed to the rays of the 

.-sun.. : ^ [. y - .7- -. ■ ^ ^: v . ',- 

Ati^imt l.—Made sh^ place. When I 

^ was there the first time only a few pigs, as stated, showed symptoms of 
disease, while at my second ymit nearly half of Ms herd was more or 

: less afiected. I thought then he would surely make a separation and 

>fQllow i^y directions, buty on the contrary, I 'found nothing whatever 
had been done, except that a few of ^t^^ sickest pigs *had been fenced in 
in a corner of the swine pasture, a place which happened to be fuH of 
manure and to be on the highest ground ; it was the old feeding place. 
The disease commenced to present a decidedly malignant type, and nearly 
the whole herd was now affected j: five animals hlid died j four others 
were dying ^ a dozen or nicnce were in the last stages of the disease and 
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could scarcely be induced to move; one of them was rather profusely 
bleeding from the nose, a symptom only observed where the disea^se is 
malignant. Mr. Postlethwaite said lie had used some carbolic acid. I 
have my doubts about it, but, if be has, it has not been used regularly, 
or, if used regulaily, has probably been given to animals about ready to 
die. I again ein])liatically advised strict separation, and pointed out on 
the premises how it could be done with comparatively little labor, but 
still it recpiired some labor, some fence niaking, and some carrying of 
water. Those of his pigs which crawl through the defective feuce 
usually make their lair under a large old corn-crib, the same under which 
last year a great many pigs died. It is in precisely the same condition 
as a year ago. 

Mr. Schaefer was visited next. He,too,had not done a thing by way 
of separation, and remarked that a strict separation would require too 
much labor and too much fencing, and might after all not do any good. 
He had used some carbolic acid, but as his pigs were at liberty to go 
where they pleased, and were not at all obliged to drink the carbolized 
water, it is very doubtful whether they ever got much, if any. They 
undoubtedly took the most of their water for drinking from the numer- 
ous mud puddles and hog-wallows in their range, and may even have 
gone to the river. Several of Mr. Schaefer's animals had died, and 
others were diseased. Was unable to deteniune how many were yet 
healthy and how many siek, because comparatively few could be found 
or called togetiier, for their range is extensive, and it was not feeding 
time. Urged Mr. Schaefer once more to separate the healthy animals 
from the diseased ones. 

My next visit was to Mr. Wise's place. A few pigs had died, but only 
such as were very sick and already past recovery at njy first visit. Ail 
those not very sick at the time of my first visit, five days ago, or merely 
infected, were doing well. My directions ha<I been complied with. Made 
Q> post mortem exann'nation of a young pig which was found dead, and 
was one of those very much diseased at the time of my tirst visit. It 
had been sick a long time. Its dam, too, had died of swine plague. 
Death, as became evident by the post nwrtem examination, was much 
more the result of exhaustion than the direct or immediate consequence^ 
of the morbid i)rocess. The lungs and lymphatic glands presented the 
usual and characteristic morbid changes; nothing else abnormal, except 
the hei rt was very soft and flabby, the cai)illaries of the auricles injected, 
and the amount of blood in the organism reduced to a minimum. 

At Mr. Wimmer's place, which was next visited, all 17 shoats, sepa- 
rated and under tieatment, were doing exceedingly well and gaining 
in flesh. A few others left in the woods as not worth saving, and had 
not received treatment, were dead 

August 3. — W\^ut once more to Mr. Pos tie th waiters, for, knowing that 
the disease was i)revailing in his herd in a very malignant form, 1 was 
anxious to use it for testing my prophylactic treatment, but my efforts 
were in vain; nothing whatever had been done, the pigs were running 
at large in the hog [)asture in the timber, in the yard, under the old corn- 
crib, in the field, and even on the public highway, or wheiever a fence 
was not tight enough to prevent their getting through. They were dy- 
ing rajudly; 15 had died in two days, or since the tirst instant. With 
liis i)t rmission I killed for examination a small, emaciated pig, about 5 
months old, which was in the last stage of swine plague and about ready 
to die. Found all the lynqjhatic glands, but esiieciall^ tliose of the 
mesenterium, very much enlarged — some of the mesenteric glands meas- 
ure about an inch in their transverse diameter 5 two-Mths of the left and 
22 AG 
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abont four- fifths of the right lung were more or less hepatized, the hepati 
zation presenting all possible stages from mere iutiltration with yet lluid 
exudation to gray hepatization, about ready to decay. Besides, there 
was considerable exudation in the chest and in the pericardium. In the 
abdominal cavity a very large number of well-developed ulcerous tumors 
of a nearly uniform size, averaging that of a good-sized pea, in the whole 
colon, ami in the coeccm, but more numerous and closer together in the 
former than in the latter intestine. All Avere coated on their surface by 
a dirty, yellowish-looking detritus. 

A ugust 6. — Went to Mr. Wimmer's, Mr. Schaefer's, and Mr. Wise's, 
and passing by Mr. Postlethwaite's place I called in and found that noth- 
ing had been done, except ho had shut up some of the less affected ani- 
mals in the pen which a few days ago was occupied by sick animals 
which had all died there. There were yet 78 animals alive out of the 
original 126, but over half of those yet alive were very sick and will 
surely die, while all others, with the possible exception of one single 
animal, were more or less atfected. 

At Mr. Schaefer's the same state of affairs y>revailed. He had not 
made any separation, but had used some carbolic acid and also a lot of 
other things, such as sulphur, lime-water, &c., but as all his pigs had 
access to numerous hog-wallows, and could even go to the river, it is 
more than doubtful whether they ever tasted the medicated water in the 
troughs. Mr. {Schaefer's pigs had commenced to die very fast. Found 
some dead ones by the roadside iu hog-wallows. 

At Mr. Wise's place things looked different. His herd was separated 
into small lots. He had originally 55 head of swine, large and small. 
When the treatment was commenceel 30 of these 55 animals were either 
dead (25) or very sick (5). In all, 28 of these 30 (most of them small 
pigs) died and two recovered. The rest, 25 aninmls, did not show plain 
symptoms of swine plague at the commencement of the treatment 5 of 
these only one animal afterwaxd exhibited well-developed symptoms, 
but is now convalescent. The other 24 are now, August 6, to all ap- 
pearances perfectly healthy. Twenty-seven in all are alive and doing 
well. 

At Mr. Wimmer's place the 17 slioats which were separated and sub- 
jected to treatment, are doing well and im]nwing, 

August 15. — Mr. Wimmers 17 shoats are gaining in flesh, look well, 
and may be considered as healthy auiinals. The treatment has been 
discontinued. 

At Mr. Postlethwaite's the dyiug continues. I met Mr. Postlethwaite 
in Champaign in the middle of September and learned that of his whole 
herd, originally consisting of 126 animals, ouly 8 had survivexl, and that 
the remainder are diseased and may yet die. 

At Mr. Sf'haefers, I have been informed, the dying has ceased, but 
how many in all have died and how many have survived I have not 
been able to learn. Probably a separation was made at the eleventh 
hour. The disease in his herd, as also in Mr. Wise's and Mr. Wimmer's, 
was of the same malignant type as in Mr. Postlethwaite's herd, and his 
pigs were, on an average of about the same age, or perhaps a tritie 
older. I would have visited Mr. Sehaefers place again, but tlie dis- 
tance from Champaign is fully 20 miles, and there was hardly any pros- 
pect that he would do anything, so T thought it was not vvorth while. 

August 18. — Found an infected herd oi' swine, suitable ibr testing ujy 
prophylactic treatment, at Squire Keinhardt\s phice, in Crittenden Town 
ship, fourteen miles south and half a mile east of Champaign, or about 
three miles west of Postlethwaite's i)lace, and nearly the same distance 
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ftom the Emtjarras Biver, Mr. Eeinliardi^s herd of swine consists of 
about 60 aaimals, most of tliem slioatB^ and some of them old hogs* On 
iny arri val I found aljout a xlozen animals exhibiting unmistakable symp- 
toms of swine plague. Two had died a day or two before. As at the 
other placesj I advised strict separation and carbolic-acid treatment 
three times a day, from eight to ten drops for erery 100 pounds of live 
weight, and was assured that my advice should be followed, 

^i2ir/tt6# 2L~Another infeet^^^^^ was found at the farm of 

Mr. Frederick Gedgerj in Mahomet Township, eight miles west of Oham- 
paign and toYvard the Sangamon River. Arri\ing there I found a herd 
of about 60 shoats ancl several older hogs in an artificial grove, where 
they could get no water except what was drawn from a well and given 
them. Mr. (xeiger had lost three animals a day or two before, and 12 
to 15 of the shoats showed i)lain symptoms of swine plague, but none of 
them, with the exception, perhaps, of one animal, was in an advanced 
sta ge of the disease. Made the same arran gements as at Mr, Eeinhardt's 
in regard to treatment. A separation or a change of place was not in- 
msted upon, because the place, artificial grove of black-walnut trees, 
coutaioed no underbrush or old, decaying vegetation, was on high and 
dry ground, and otherwise unobjectionable. Further, a separation was 
not deemed necessary because the three animals which died had been 
promptly removed^ and none of those living, with the exception, ijer- 
haps, of til e one pig meiitioned, was very acFioasly affected, 

August 2o.^Miiile uiy seconil, visit at Mr. Eeiuhardt^s place and found 
that my directions had been complied with as far as circumstauces per- 
mitted. The separation, it is true, was not a thorough one, as only one 
portion of the herd, composed niainly of older animals, and very likely 
not infected, was kept in a sepp.rate yard, while the other portion, com- 
posed of shoats. and containing diseased and apparently healthy ani* 
mals, was kept in the barny aril ; but as only two animals had died, whicdi 
had been promptly removed, and as none of the diseased animals were 
in a very advanced stage of swine plague, and, further, as no better or 
more suitable yard or place destitute of water was available, no serious 
objection qould be made to this arrangement, notwithstanding the 
barnyard was undoubtedly infected. But it was mostly bare ground, 
and therefore no great danger of a continned inllux of the infectious 
principle was apprehended. The carbolic acid had been faithfully given, 
and all tlie animals were shut oti* from any water except what was pumped 
from a well and oifered them in troughs. The whole herd showed im- 
provement j those animals which showed unmistakable symptoms of dis- 
ease at the time of my first visit were still coughing but acting more 
lively, and no new cases had occurred. Only one of the affected animals 
showed sligW pumping motions of the flan^^ but to no greater extent 
than at the time of my first visit. Mr. Reinhardt expected to lose 
nearly his whole Jierd, andis quite enthusiastic about the success so far 
achieved. 

27.---At Mr, Geiger^s no new cases had occurred, and those 
yIgH already diseased showed improvement. Some of thetn were de- 
eitl diUj better and none were worse. My directions had been complied 
with. 

September 4.— Went again to Mr. Geiger^s place and found all his jngs 
doing welt ; only two showed symptoms of disease, and they were im- 
proving. AIL others may be considered well pigs. The treatment was 
Mthfiilly executed| eight drops of carbolic ac for every 100 pounds 
of lim weight were given three times a day. This minimum dose was 
qonsldered sufficient, as Mr. Geiger has b patent arrangement for waters 
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iBg bis pi|^s, whicb preveuts tbe anioials from polluting or spilling the 
water, so every ibiiig tbat was given was cousumed, No losses occurred 
after the ft^Meiit commianced^ 

fSeptember 6,-1 was informed of some cases of swine plague in Bla- 
Jioniet, a village about 12 miles west of Obampaigu, on the Sangatrion 
Eiver | but wlien I went tbere rf lierd in question bad been 

disposed of. ^ V ^ 

it^eptemb€7r B,—Wmt again to Mr. Eeinbardt'S and found all his pigs 
doing well. A few weie still coughing a little^ l)ut the v a])peared to 
be otb er wise all right, and the cough was evidently less distressing 
than it had been. Only oiie pig, the one which showed thumping mo- 
tions of the flanks on August B5, w^ yet a little dinnpfsh and still a 
sick^ pig. The carto continued to date. 

Puring my stay in Pquawka, Henderson County, in the fall of 1870, 1 
made a n umbei- of successtul prophylactic ejqjeriiiien ts wi th sevenil in- 
ieeted and diseasei^^b in different parts of that couii ty. 

AftGTWMdB i kept lip correspondence with a frieiul, who from time to 
time informed toe ol^what w^s going on iii regard to swine plague, and 
so I learned that several farmers in Henderson County had adopted ray 
prophylactic treatment and succeeded in every instance in checking 
the progress and the si^reading of tlie disease. I therefmre considered 
it worth while to go there once more and see for myself. Having no 
important cases on hand nearer homo, I went there August 31, and al- 
though at that time 1 was not able to find miy infected or diseased herds 
of swine tjie favorable reports sent me by uiy friend were fully con- 
firmed in eveiyinstance-^^^^v 

-6'e?/jtoi6er 21. --.^It hough swine plague occnrred this year only in cer- 
tain localities there was no lack of material in July and August, but 
on some of the infected farms its pra was stopped by sbip ping the 
whole herd ; on someit had died out for want of material^ and on others 
its de velopmeii t was checked or in temi p ted by m y measures of p i nven- 
tion, besides the prevailing dronght was not favorable to its: spread- 
ing, and so it happened that in September all my searches and inquiries 
for recent outbreaks or recently infected herds were fruitless. I did 
not know w here to find new material for further expenmeuts, and finally 
went to Squire Eeinhardt's, in Crittenden Township, who knows every- 
body in hi^ neigh borLood, lor information, thinking that in Crittenden 
Townshii>, especially in the vicinity of the Eml)arras Kiver, new out- 
l)reaks niiglitljave occurred. In his own herd the treatment had been 
discoiMinuM f()r soma time, and no los had occurred, but 1 found 
that he had reeeiitly turned air into another lot or yard, one 

which contaihed an old stravv^-stack, the probable source of the first in- 
fection, because that y ard bad been occupied by the shoats immediately 
before the first cases of d 

as well as could be desired two weeks ago, appeared, at least some of 
them, to be slightly afiected. I heard several coughing, and observed 
other slight symptoms which wei-e not present when I hiwst visited them. 
I advised Mr. lieinhardt to take a^^ hogs out of that yard, to keep 
them out as long a^ the old straw- stack remained, and to pnt them back 
Where they were before. He promised to do so, and also to send word 
at once if anything should ha pi)en. I have received no word, and there- 
for-e conclude he has removed his pigs to the yards formerly occupied, 
thnt iio new outbreak 1ms occurred^ and everything is all 

Mr, Ifeinhardt informed me that Mr. Jassy, liviiig about tbree miles 
spurlK ajst of him, on a large farm liear the Embarras Eiver, had re- 
eenUy lost a good many pigs. Mr. Eeinhardt and myseh^ went there 
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and found that Mr. Jassy liad lost very heavily, but not finding him at 
home I could not learn the exact number. The remainder of his herd, 
suid to be a mere remnant, had been removed to and was found on a 
piece of high and dry ground, several acres in extent, but surrounded 
by a hog-tight fence. This piece of ground was destitute of any water, 
and the animals in consequence could not get any except what was 
drawn from a well and given them in troughs. Most of the pigs — in all 
perhaps tif'ty — were yet evidently diseased, but more or less convales- 
cent. They were mostly shoats from six to twelve months old ; all the 
younger and smaller pigs, and a good many of the larger ones, I was 
informed, had died. At date the mortality, it ai)peared, had ceased, 
and 1 saw only two or three which were in a bad condition and very 
likely to die. Till the removal had been effected the mortality had been 
very great. 

September 27. — T found a diseased herd of swine, though only a small 
one, in the outskirts of Champaign City, belonging to Mr. Barnard. 
The herd was divided and each portion was in a separate yard. The 
first yard contained one aged sow ahd a litter of ten pigs from tliree 
to four months okl; the second was occupied by a sow with eight young 
pigs a few weeks old; the third contained two brood-sows without pigs 
(they had litters afterward) ; and the fourth contained a few older hogs. 
Only the sow and some of her pigs in the second yard exhibited sym^)- 
toms of swine plague; all the otheTS appeared to be perfectly healthy. 
When I arrived at the premises, in company with the owner, a little 
child had opened the gate leading from the tirst into the second yanl, 
and three of the pigs of the litter often, which belonged in the first 
yard, had availed themselves of the oi)f)ortunity to get into the second 
yard, and were busily eating corn which had been refused and left 
on the ground by the diseased sow. Of course these pigs were im- 
mediately driven out and back to where they belonged, but wlmt had 
happened could not be umlone; the three pigs had ex])osed themselves 
to a possibility of an infecMon. As the herd was already separated in 
four different though a<ljoining yardb a further separation was not neces- 
snry, and only the occupants of the first yard, the aged sow and her 
ten pigs, of \vhich three possibly might have become infected, and the 
sow and her litter in the second yard, were treated with carbolic acid. 
They received three times a day ten drops for every hundred pounds of 
live weight. One circumstance must here be mentioned which is rather 
favorable to or may possibly effect a communication of the disease to 
the ijerfectly healthy occupants of No. 3 and No. 4. The latter are lower 
than the yard which contains the diseased sow and her litter of pigs, and, 
joining the same, receive more or less of its drainage. 

September 30.— The diseased sow and her pigs are no worse, and none 
of the other animals have become affected, 

October 3.— The continued drou^jlit lias come to an end, terminated by 
abundant rains, which have sotteiuHl the ground and revived vegetatiou. 
Mr. Barnard had removed the aged sow and her ten large pigs from 
yard No. 1— the only one higher than No. 2— to the pasture, or yard 
No. 4, and finding that they as well as the foimer occupants of the past- 
ure commen(jed to turn up the soil, had ringed every one of the 17 ani- 
mals, and thus i)erformed an operation which is exceedingly dangerous 
and apt to lead to an infection if swine plague is near. It was there- 
fore concluded to subject the whole herd, now doubly exposed, to the 
carbolic-acid treatment. The diseased sow, though not otherwise any 
worse, had become partially paralyzed in the hind quarters, and was 
lame in one fore leg. Her temperature was 104ioF, Two of her piga 
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seetri to 1)6 ^orse; one o^^^ breath and the otber one is 

paiitiiig. The other pigs of the same litter seem to be very little ailing, 
if any; they are q^^^^ not show any plam symptoms of dis- 

ease, and are Ofnly thin, perhaps because they do not get enongh milk 
and are too small to eat inach. Although the ground occui)ied by the 
healthy swine receives the druiim^^^ large extent at leiistr— from 

the infected yard, the heavy and continuous rains of the last few days 
have probably been sufiicient to entirely wasli away every swine plague 
Sehizophyte. It rained nearly four days without interniptio^ 

October 6.-T-Tbe diseased sow has some appetite^ and her paralysis is 
a little better^ but her lameness in one fore leg is about the same. At 
Mr, Barnard's sohcitation 1 killed, by bleeding, the two sick pigs, which 
neither of us expected would ever be worth any thing, even if they should 
siu vive; Pos^wioWaw exami Externaliy, no morbid changes. In- 

ternally, some hepatization and a good deal of fluid exudation in both 
luhgsj and the lymphatic glands, especially those of the mesenteriuin, 
very much enlarged, but niuch niore in the pig first killed than in the one 
killed last, iSJo other morbid changes in either pig. The two poshmortem 
examinations were desirable in so far as they established beyond a doubt 
that the disease in question was veritaolevswiiie iilague, and nothing else. 
So far none of the other pigs, except those belonging to the diseased 
sow, have shown any symptom whatever. 

October 10.— Mr, Barnard's swine are doing well; the diseased sow 
is improving, her appetite is good/aud her lameness and partial paraly- 
sis have almost entirely disappeared. Her pigs, too, have grown and 
look better, and none of the other animals have shown any indication of 
disease. . 

October 20. — ^All the animals are doing well; every trace of swine 
plague has disappeared^ the earbolic-acid treatment was discontinued 
a low days agOi 

In tW foregoing I hav^e ende myself to an account 

of completed experiments^ ami to leave out as much as possible the de- 
tails of my futile e^^^ material and^ unsuccessful attempts 
to (ind diseased or infecte^^ of swine suitable for experiment. T 
have also considered it unnecessary, a as serving no puri)ose,^to give 
an account of every case in which the animnls were shij^ped or sold 
beibre a fair test could be made or before any results could be expected. 

" RESULTS i^D COJrayjJSIONS, 

As before stated, my principal object was to ^nd and to test^ in com- 
pliance with my instructions, such Tuophylactics or means of prevention 
as are practical or sufficieutly simple and easy of application to be in- 
telligently applied by every ftirmer and swiiie^ raiser. Of course such 
means, no matter in what they may consi how they may act, must 
nof4>e TOry expe^l^^ive and must not be ii\jurious to the hog, or at any 
rate, if not perfectly innocent to the animal, the damage prtKluced must 
be insignifieaiit and not be of a p Swine-raising, 
like all other branclie^ of farming, is a matter of dollars and cents, and 
if swine [>lagiie is sucees?*fiilly presided only by means which destroy _ 
or seriously ixt] pair the future use lohiess of the animal, or cost perhaps 
as much- as the pig is worth, or which are very dift] cult of ai>plication 
and require much labor, attention, or study, ancl may be the une of costly 
instrumentsvnothingof any pniciical value will b^ When experi- 

menting last year with several antiseptics to test their value as proi)hy. 
lactics of the plague^ I found that quite a number of them if properly 
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iiied Wonlil^Bfiec^ disease, even if 

an iTifection or an inoculation AvitJbi potent material had taken place 
(t^; my last ^^r^^^^ bat at the same time it was also tbund that some 
of tliese were too Bsi>en8iYe to com€^ n general use, that others were 
difficult to procure or suhject^^^t^ adulteration, and that still others, 
among^ them particalarly iodine, though very efifectiv^e, were decidedly 
injurious to the health of the animal if given in sufficiently large doses 
for the necessary length of time. The only antiseptic free almost en- 
tii^ly from all these objections^ and at the same time nearly if not quite 
equal in its prophylactic effect to every medicine triedj proved to be 
pure crystallized carbolic acid diBsoived by gentle heating, and an addi- 
tion of about 5 per oejat. of water, and i^en sufficiently diluted with the 
water for drinking. 

I also tested iiioenlations with cidtivated swine plague Scliizophytes 
and fonud them to be of some prophylactic value, at least in so far that 
such inocnlations, as a rule, produced a comparatively much milder form 
of disease than that caused by a natural (accidental) infection, and as 
such a milder attack resulting from lan inoculation with cultivated swine 
plague Schizophytes destroyed, parti the existing predis- 

position, X)r protected for the future about just as much as an attack 
brought on by a natural infection, but no more. The protection, the 
same as after an attack of swine plagiie caused by a natural or acoi- 
dental infection, or by #n inoculation with infectious morbid products 
(lung esudation, for instance), was not always sufficient to entirely pre- 
vent a subsequent infection, or some more or less serious reaction after 
a subsequent inoculation with potent material^ bttt the disor<ler follow^ 
ing or caused by sucl^ 

severe. It either did not amount to a fully develoi)ed second attack of 
swine plague, manifesting its prcisence by plain symptoms resulting 
from new morbid changes^ but was insigniflcant and in some cases al- 
most imperceptible-, but if it didj the second attack was never a severe 
one and never became fatal. Experiments and inoculations with swine- 
plague Schizophytes, cultivated in suU^^^ foreign to the organism 
of the hog, are very interesting and of high scien title value ; they are 
well calculated-— perhaps better than anythifig else-— to lead to a higher 
knowledge of the Schizophytes orMicrobes, their nature, metamorplioses, 
manner of propagation, their mode of action, &c., and particularly to 
throw light upon the conditions which determine the pathogenic prop- 
erties or the comparative innocence of the swine plague Schizophytes; 
but they are hardly of any practical value t 

^ cultiyation of swine-plague Schizophytes, or of any other pathogenic 
Microbes, fOT^^ of making prophylactic inoculations, requires 

great Ciireaiid circumspec 

liave to be ipaaxie couipletely in the dark; cbhsequently it cannot be ex- 
pected that even one farmer out of a thousand would b(^ able to make such 
a cultivation without danger of doing more damage tlian good. Expefi- 
menting with cultivations of the infectious agencies of l^ital diseases, 
unless conducted with tlie greatest care and a thorough understanding 
of every detail V is a dangerous business, and very apt to result muc^i 
more in a further spreading of the disease than in its suppression. 

All these tacts ajid considerations indncedm^ concentrate my efforts 
in another direction and to pursue in my experiments tlie following 
plan, based upon the pecularities of the liisease, and the results of 
former observations. It contains two leading points— one consist ing in 
removing the animals infection, in stopping 

and a voiding as much as possible the means by which the disease germs 
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can or may be intj^odaeed into tbe animal orgariism, and in permitting no 
more aveijuea of ingress tJian are unavoicla^^^ tlieotkercoiisisting 
in counteracting the action of tlie disease germs already in trodnced into 
tlie syfcitem^ or^ more correctly si>eaking, in eiyploying such means as will, 
accokli ng to experience, prevent their further deyelopraent and propa- 
gation, and destroy, or at least essentially diminisU, their pathogenic 
properties. This plan, whenever fully executed, proved to be very suc- 
cessful, but its execution is not quite as simple as it may seem to be. 
The disease germs cling to and are protected by a great many things, 
and, under certain conditions and while in acertain stage of developmentj^ 
possess a great tenacity of life and a wonderful i>ower of propagation. 
The means and carriers of infeetion, therefore, are many ; and as to the 
avenues of ingress not only the digestive canal and larger wounds, 
bittr also very small insignificant sores and scmtches or abrasions, con- 
stitute excellent means of iutrodueing the disease geiras into the animal 
organ iism. One mistake or neglect^ therefore, may defeat all our efforts. 
In the following I will enumerate tbe essential points which seem to me 
to demaud attention: 

MEAI^S o]^ iPEir^ 

■ Some of these measui-es are self-evident, and it will not be required t^ 
give reasons for t heir efficacy or why they are necessary if it is kept in 
mind that swine plague is a very infectious disease. 

1. Wherever swine plague happens to be pre vailing in a neighbor- 
hoods no hog or pig must be allowed to run at large, but every herd and 
every hog should be kept shut up if possible in pens or yards on the 
premises of the owner. Considering the fact that the swine plague 
gerrus are diseharged in immense numbers by the diseased animals wjth 
their excrements, &c., and rise into the air as Schizophy te germs, and 
probably as micrococci, to a limited height, on coming down are de- 
posited with the dew or rain upon the grass, herbage, and into water, it 
is dangerous in an infected neighborhood to allow healthy swine to be in 
the pasture while the grass is wet with dew or rain, unless the rid n has 
contitiued long and IveenBufficiently heavy to wash away everything that 
is very minute and light. Hence, w hen it is desired that a herd of hogs 
should have the run of a pasture wliiie the disease is in the neighbor- 
hood^ the time must be liurited to between 10 o'clock ^ in the morning 
ajid sundown, or to hours duriiig which the grass is dry. The Schizo- 
phytesaresoon destroyed where sunshine and fresh air have full access, 
and where at the same time raoisture is wanting. 

2. Every transportation of diseased and dead hogs is apt to cause a 
further spreading of tlte plague, and therefore should be stricjtly avoided. 
National, Sfete, and municipal governments quarantine against yellow 
fever, send smail-pox pat ients to the pest-house, prohibit the importation 
and transportation of cattle aiiected with pleuro-])neiiinonia, order killed 
dogs suspected of being mad, and laws are in existence in several States 
which forbid any importation or transit of appareritly hpalrhy Texas 
an<i Oherokee cattle during certain portions ot the year for tVar of the 
spread of Texas fever. Why nothave^ law that forbids and puinshes the 
tmiisportation of swine affected with or that have died of swine phigue 
--a law that shall compel every one to keep his hogs and pigs on liis 

- own premises;, especially if the disease IB in tlie neighborhood, say, within 
a; radius of twxrmi and make it a punishai>Ie oi^ense 

ibrany one to contaminate or pollute any stream of running water (which 
doesnot term iua.te oirhis own grounds in^ pond or lake witimut any 
outlet^by throwing in carcasses of (lead hogs or parts of tlie same, or 



EEPOET OP THE ^SnErTERINARY BIVISIOI!?. 



34& 



Ijj al]o\diiK^<3iseas(e(ll30g^s aiirt p to such stream I Such 

a lawj if jtopei^ry franied, coul{i be execiutedj would liariii iiobofl;^', and 
prevent verj^^ miich tl]e sx)readin^ of swine plague.* Especially this 
^n'esent year really malii^nant mses^^^^o plague have been conipara- 

tiyiely rare, and the disease on the wliole of an extraordinarily uiihl type; 
.were cases and a rapid spreading could be found only where the hogs 
were alio we>l to roam ^^^^ places which afforded 

si>eeial comlLtio1is favorable ^^^^ the preservation of the swine plague 
Bchizophytes or Microbes, 

If it had not been for such places— timbered land, especially such as 
eoutaiiis mueh underbrush and rank vegetati{)n. and is near the border 
of a creek, and yards, pastures, &e,, contaiuin'g old straw-stacks or 
aeeunuilations of other similar loose and porous substances — it might 
have been very difftcult or even impossible to find during the year auy 
case <)f swiae plag a malignant type in the whole State of Illinois, 
At any rate, where these cou<litions did not exist no cases could be fbundj 
unless it was in a herd in which the origin of the disease could be traced 
to just such a source. 

^ 3. H^ealthy and non-infected ^^^h^^ and also those which 

possibly may have become infected but do not yet exhibit any plain 
symptoms of disease and can probably; be saved, must be kept away 
from streams of ninning water accessible to diseased animals above, and 
in any way pollLited or iiit'ected with swine plague either through the 
excrements, excretions and secretions of the sick hogs, or by the carcass 
of a dead hog. But as this point has been dwelt upon at some length 
in my former reports, a mere mention of it will suffice. 

Where sw ine plague is in the neighborhood hogs should also be kept 
away from ])ools of stagnant water. Stagnant water, esi)ecially in a 
small pool, is very apt to become a receptacle of a great many dise^^se 
germs, and as it always contains more or less organic matter it is also 
well adapted to their preservation and propagation and constitutes a 
good means of infection. 

4. One of the sources that contributes more than anything else in 
perpetuate swine plague on a farm— always affording a ready means 
of ii)fection--is a straw-stack in a hog yard or in a swine pasture, espe- 
cially if the disease is in the neighborhood. The danger is the gieater, it 
seems, tlie older and larger, and the more undermined the straw-stack. 
Being a porous body, a poor conductor of heat and well calculated to 
retain moisture, it not otdy affords a good receptacle but also an adrnii> 
able protection for theswine-plague Schizo|)hytes, well calculated, as has 
been shown in one of niy former reports, to preserve the same for a 
whole year. That such is the case has found recent confirmation. 

A hajvstaek is ]»robaf>ly just as dangerous, but a former vei-y seldom 
])laces a hay-stack in a hog-yard, and, besides, the hay is usually needed 
for feeding^ and the stack therefbre is removed before spring. A great 
many Western farmers put a straw^stae^ In the hog-yard for two or three 



* Snme tirne cliiririg tlie. wiii+erof 1«80 and 18HX J. Clinsmaii, of Ga^e County, Nebriisl^a, 
fonmX tlmt hii^ liogs wert-(l\ tug off with soin« diseane tliat be (uJiild not coiitrol, and to 
secure Inni^tdf tic ad\ c^rtised iiis stock for sale. His neio:lii>ory bought what hogs they, 
wan red, riot kuow-ing of airy disease ainoiig thorn. After tliey took thent (the purchased 
h(>gH) honie, thev f<)Vind, wlieii it was too iate^ that tliey had the swine plague, ^orae 
of the buyerB <)f Chrisnian'8 hogvs lost ab uot <mly those tliey bought bat those 

they had on their farms, Mr. Frank Pethoud in forniS me that his hm exceeded 
Mr. Frank Jmjes lost very lu= a vily, also ^r. ©avW Littlejohn. As this was tlie lirst 
time that 8wine plague was ever known in C4age County, people were nuprepare>l and 
ignorant of the proper -^ay to treat it, i do not tuiow where Chrisman bonghr his 
hogs, but I t hink thev were bono;h1v of a irmver who was coming West. (Extract from 
let ter from Samuel E! Bigg, drifggist, Beatrice, Gage County, NebraskaO 
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r^asonsf first, to^te^ often do not know what 

eke to rto with 1 1 j secondly, to let tbe liogs pick up tb e grain which 
th^ thresher may have left> iir the straw | uiid^ thirdly/ to have in expen- 
sive shelter tbr their hog& whiclrwiltsdoh burrow h6les into i 
themselves a warm lairi In cold and inelemen t weather, and also in a^ 
hot summer (July and August especially), hogs neeid shelter, but this 
should not consist of a st raw-stack, and should be made of other more 
compact or less porous material. At any rate, in a country where the 
plague is prevailing, a straw-stack has no business in a hog-yard or swine 
pasture. Even faither west^ where luniber is expen 
luDiber,;^ith a roof above, a floor beneath, and divided into several com- 
partments, does not need to cost very much, nmi if well made and built 
upon astone foundation will ta^t and be serviceable form 
afibrd all the|)rotectionrequired.^^^^^^^^^^^^^^^^^ 

5. The next point deserving attention as a means of prevention is 
cleanliness. Even if swine plague does not prevail within a hundred 
liiiies it pays to keep the trough^ pens,^ yards, &c., clean and free from 
accunVulations of manure, old^b^ 

cause hp fcimal is more tlraukf^^^^^ for cleanliness and rewards it better 
by increased growth and thrift than a hog^^^ 

is suggestive of the contrary. A hog, if not more, is at any rate fully 
as sensitive to tl>e san it ary conditions of its surroundings as any other 
animal, a fact often lost sight ot because a hog is an omnivorous animal, 
roots in the ground, and is fond of cooling its body by taking a batii 
%^'herever water is convenient, even if its purity is questionable. Dirty 
or muddy water cools as much as clean water, and cooling is what the 
hog desires. 

6. Another point of great importance consists in avoiding any opera- 
tion whatever that draws blood if the disease is in the neighborhood, 
because every sore, wounds scratch, or mere abrasion constitutes a port 
of entry for the disease germs and seems to attract them. The opera- 
tions of castrating and ringing, spaying, slitting th^ ears, cutting off a 
a piece erf the tail, &a,^ s^^ If for some reason or other 
it becomes necessary to castrate a precocious pig while swine plague 
is prevailing, it IS advisabfe to dress or wash the wound with some an- 
tiseptic, dihited carbolic acid for iiifstance, not only as soon as the oper- 
ation is ftniHlied but also tire next day and the day following, and to 
keep the animal separated from the herd till a healing has been^effected* 

^Kinging is altogether inadmissible and out of the question, as long as 
any cases of swine plague are ni^ar. Accidental wounds should receive 
antiseptic treatment-— be dressed with cai'bolic acid. That all kinds of 
TOumls are execedingly dangerous in so far as ttiey attract the disease 
germs has already been showiLin n^ former reports, and nil I have to 
add is that more recent obseryatto 

Introduced tlirough a sore, wound, scratch, or abrasion it requires much 
less of the infectious principle to star^^ and to produce the morbid pro- 
cess of swine plague than it does^^ if introduced through the intestinal 

canal. '-- : ■ _ : ' ' - " - 

7. There are yet several other points of more orless importanee which 
deserve attention, Init as some of thein are self eviclont and others have 
been fully discossed in my former reports a brief mention will probably 
BUfGce. Jf is self evident that no diseased hog or pig can be allowed to 
mix with heal thy swirie or toenter thex>remi8esoj' places occuiiied orfre- 
quented by a healtby herd ofhogs ; it is also equally sel^ the 
latter should be kept away not^irily fiom diseased hogs but from places 
and things which there is reason to suppose liaye become infected. Fur~ 
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thery men in tlieir cloffi and animals probably in theit fur or coat of 
iiairj and perhaps witb the dirt that may ba jipen to stick to their feet, are 
able to convey the disease germs from one p to another ; conse- 
quently^ men and animals (dogs particularly) which have been in contact 
lyith diseat^ed or dead hogs should not be allowed to enter the pens/ 
yards, pastiiresyor prenilses occupied by healthy swine. JS'either should 
straw and hay, for bedding, nor food of any kmd which comes from an 
infected place, be used for healthy hogs. Even rats coming from infected 
premises are probably able to convey the swine-plague germs and to 
eommunicate the disease to healthy animals ; but to guard against an 
intrusion of that kind may often be a difficult matter. Other carnivor-_ 
ous aniumls, after having feasted on a dead hog—fortunately but a few 
of them will touch the carcass of a hog that has died of swine plague-^ 
in some instances may also effect a (eommunlcatiou of the disease. 

The points just eiiumerated are all very esseutial and even indispens- 
able to a successful prevention not only of an invasion of swine plague, 
if that disease is in tbe neigh borliood a^ herd to be protected is 
yet free, but also of a further spreading of the diseaseand of an increase 
in its malignancy after a portion of the herd has become infected or 
diseased. In such cases, if anything at all is to be accomplished by a 
use of prophylactics, it is of the utmost importance to em[>loy all means 
possible, and to neglect nothing by which a further intiux' of disease 
g«rins can be prevented. If the latter not checked, but permitted 
to be constantly increasing, the best prophylactic treatment will be of 
very littte avail. 

The following measures of prevention are of a more special character, 
and apply pyincipally where an infection has taken i)lace, and where 
cases oi\swiue plague are already occurs the herd : 

8r A ineasure of the greatest importauce consists in a sirict reparation 
€f : <M um7mM apparentiy liedUhy from those alr^^ showing plain symp- 
-toMsofs^^^ of the former to another place which 

is notiiifteted. Its object is to stop and to prevent as much as possible 
a further hi flux of swine plague germs or pathogenic Schizophytes. 
Whenev^er the plague has maile its appearance in a herd of swine^ the 
herd usually can be divided into three portions or sections— the Urst to 
be comi>oscd of those animals which do not show any symptoms of dis- 
ease whatever ami are a] )}>a re ntly healthy, tlie seccmd to comprise all 
those animals which show sliglit but stiH somewhat doubtful indications 
of sickness, and the third to consist of all those animals wliich are evi- 
dently sick. If the herd is a large one, and many Jinimals have already 
shown evidences of disease, it may often be advisable to subdivide the 
thii-d section into animals not very seriously affected and giving hopB 
of recovei'5', and such as are silready in an advanced stage of swine 
plague and almoBt sure to die. As the latter are of very little value, if 
M any value at all— because most of them will die, and the few whicli 
possibly may survive will never be of any account or pay for the food 
they consume-— it is, as a rule, in the interest of the owner to kill every 
one of them at once, and to bury or to cremate them as soon as dead. 
By so doing an immense amount of disease germs will be destroyed, 
much danger of further infection and of increasing malignancy will be 
removed, and a great many animals not yet infected may thereby escape, 
or if infected niaj- thereby g^^ attack. But it is very 

seldrai tliat^flie average fariner can be persuaded to dispone in that way 
of a livea^nimal. He says : ^'As long as there is life tltere is hope,'^ no 
. matter wbether the hope is worth anything or not. Therefore, if the 
owner doesjnot want to kill the hopdessly diseased liogs^ he may leave 
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tlmtn at tlie already baflly lnfectecV plaee vHere tliey are, and not tnovp 
tliem at ally as that woiild only still more infect the premises— spread 
tbe inftHition over a larger area. 

Tlie first section J coinpridiii? such animals as are apparel healtliy, 
slionld be selected with care by assigning every animal in the least 
doubtfal to section Ho. 2. It Bliould be t another piece of in- 

closed ground, or non infected yanl^ wlilcb is high and dry^ destitute of 
stagnant and numing water, of straw-stacks, half-rotten manure, mud- 
puddles^ &c., and does not under any: circumstances receive any draiii- 
agefrom the infected hog lot or from oth infected places. If the inece 
of grouriilis bare, that is, destitute^^ vegetation, so niucli the better ; 
if it is not, |>lowing can make it so. l Section or lot Na 2, containing all 
animals wkicli do not show plain symptoms x>f lUsease, should als^) at 
once be removed to a similar place as section No. 1, which mo^y adjoin 
it, but the pen or yard oceu[>ied by section No. 1 should behigher,^ or 
at least not receive drainage from the pen or yard occupied by section 
No. 2, The reasons for this provision, I tliink, do not neetl any exjila- 
nation. If sectioa No. 3, composed of the really sick aninials^ is subdi- 
vided, the subdivision comptisiog the less aU'ected animals, or those 
which possibly may yet recover, or are worth saving, should likewise 
be removed to a similar place iis section No. I and section No, 2, but it 
should be a place which does not send any drab to the yards occu- 
pied by sections Nos, 1 and 2 and does not receive any from tlie old hog 
lot or from either infected places^ 

All this^ bowever, is iiot enoiigh. The separation must extend also 
to tlie water for drinking, to the food, and to the attendance. The ani- 
mals in each pen or yard should have one or more troughs for their ex- 
clusive use, which should be v>laced in tlie lowest corner of the yard, so 
that when they Aue emptied or ui)set to be cleaned the wafer will at once 
flow out of the pen or yard, amr a nuul puddle, hog-wallow-, 

or pool of stagnant water. As to attendance, i is a large one 

and the owner has hands enough, it Would be best to give to every sec- 
tion a separate attendant, with strict orders not to meddle under any 
eircninstances with any of the other sections, or to enter the otlier yards. 
If tluit cannot be doise, audi buf/one man has to care for and feed all the 
lmgs, Kiclt and well, it must be made an in varirvble rule to always attend 
flrst to section^No. 1, then to section No. 2, therr to subdivision of sec- 
tion i^o.lJ,atidlast,^^^^^^ the very sick animals. This order must under 
no cir-cuhistahcei^ ii^e reversed,:^^ after he has been to 

to the siclf ammals, must hot aga those in a healtliy jeondi- 

tion until the next feeding time, or has first been disinft^cted by attend- 
ing to other outdoor work. If all these i>recautions are taken and con- 
scientiously canied out, a board fence tight enough to prevent a pig 
from putting liis head through and stealing food or water from the ad- 
joiuring pen or yard, is suffieierit se]mra tion, because swine plague is 
yt^ry-sekloni, if ever, communicateii through the respiratory passages, 
sinless the lining mucous membrane is sore, scratched, or wounded, or 
liiis al)raKious, In such cases the mucous membrane attracts arid ab- 
sorbs the disease germs just as readily as a sor wound, &c.^ in tlie 
skin. To perfectly healthy lungs and rcspiratoi-y passages an inhalation 
of infected air seeurs to behamrless, ;but whei'^ badly infected, 

txMjdaiTidAvater exposed to th air are^yery apt to also become in fee tetL 
iSerrcey wilel1^ve^ heaUhy and diseas^^ are kcptVumler tlie same 

roof and ill tlie same building, thbugll In strictly separate [nens, thor- 
ouiih ventilation is not only advisnbte Imt jdso ne<'essary. If the ob- 
servation of otbem have led: to tlie cbnclu that ^ w iite plagtie can l3e 
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commnTiieatecl through the respiratory organs, all I have to say is, that 
if they had made a close examination they undoubtedly would have 
found in every case in which apparently an infection through the res- 
piratory organs took ])lace some lesion or lesions of the mucous mem- 
brane f^f the respiratory passages. As the very smallest and most in- 
significant lesion attracts and absorbs the disease germs, the loosened, 
congested, and swelled condition of the respiratory mucous membrane 
and a ])artial dive^stiture of its protection, its ei)ithelium, affected by 
the presence of lung worms {Strongylus paradoxm)^ are as sufficient in 
absorbing the disease germs as a sore or abi'asioiu 

If a strict separation is effected and maintained, neither man nor 
beast, coming in contact with diseased aninnils or entering the yards or 
pens occupied by diseased hogs, must be allowed to enter any of the 
pens or yards ot^ariimals yet healthy. The latter themselves need close 
watching, to see whether any of them show symptoms of disease, be- 
cause it must be supposed, till the contrary is proven, that nearly every 
aniuial belonging to an infected herd, although not yet showing any 
symptoms, is more or less affected. If an animal in section No. 1 appears 
doubtful, or shows the least symptoms of not being wtili, it should be 
at once transferred to section No, 2 5 and if an animal belonging to the 
latter commences to exhibit plain symptoms of svviiie plague, it should 
without delay be removed to section No. 3, because every diseased ani- 
mal discharg-es with its excrements, urine, and other excretions and 
secretions a large amount of pathogenic Schizo|>hytes or disease germs, 
thus increasing the means and consequently the danger of further in- 
fection. 

9. All animals that die of swine plague must immediately, or at any 
rate as soon as possible, be buried or cremated. Their carcasses con- 
tain a vast and rapidly incrensing amount of pathogenic Schizophytes, 
and if left on the ground, or not destroyed by fire, these Schizo|)hytess 
will become disseminated over the premises, and are apt to be taken up 
by other animals; but if the dead hogs are promptly buried, or, still 
better, cremated, all these germs are destroyed and out of the way. 
That it will not do any good to scratch a hole in the ground and to 
cover the carcasses with just enough eartli to bury them out of sight, 
as is so often done,' is self-evident. Every hog that dies of the plague, 
unless cremated, should be covered with at least four feet of eartli. 
Some farmers, in order to get rid of their dead hogs, throw them into 
ravines, into creeks, streams of running water, and ponds, or allow them 
to rot by the roadside, and others let them lie where they have died till 
the tankman comes and haafes them off. All this promote s a spreading 
of the disease, and should not only be prohibited but should be severely 
punished by law. 

10. As to food, it is immaterial whether it be mostly corn or some- 
thing else, if it be wholesome, clean, and not in any way contaminated 
with the disease germs of swine plague. If there is any doubt as to its 
contamination it should be subjected to cooking or steamhig before it is 
fed, l)ecause cooking and steaming will destroy the disease germs and 
thus act as a disinfectant. But after the food has been cooke^l or steamed 
it will not do to expose it to a ba^lly infected atmosphere, for if so ex- 
])osed it will attract the disease germs and again become dangerous. It 
sh(*uld be fed as soon as convenient, or as soon as sufficiently cool. If 
some animal food can be given it cannot be objected to, unless it is of a 
dead hog, because it seems, if animal food is given, the pathogenic Schiz- 
ophytes which may hapijeu to enter the animal organism through the 
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digestive canal are very often, but not always, either digested, pass off 
with their excrements, or lose their pathogenic character. 

As for the water for drinking, it shoukl be drawn fresh from a well 
each time the animals are watered, and shonld not be allowed to remain 
{Stagnant in the tronghs any longer than from one meal to another. That 
rnnning water, accessible above to diseased animals, and stagnant water 
from ponds, &c., are very daugerons if swine plague is in the neighbor- 
hood, has already been stated. If skimmed milk, slop, or swill is giv^en 
instead of water, the only precantions necessary are not to give any 
more at a time than will be consumed and to keep the trouglis clean. 

11. Prophylactic medicines, — There are several which, as to their pro- 
phylatic properties, do not present much difference. Otherwise, how- 
ever, the differences are gTeat. Iodine in a watery solution — ten grains 
of iodine and twelve grains of iodide of potassium dissolved in an ounce 
of water — given in small doses is very effective, and, as the dose is so 
small, is not expensive either, but it does not agree with the hogs. It 
causes them to lose their appetite, affects all secretions and excretions, 
and seriously interferes, at least during the treatment, with the growth 
and development of the animal, which soon becomes more or less ema- 
ciated. Besides, tlie pigs do not like it, and would ratiier go thirsty 
than take their iodized water, which is a very serious objection, es})e- 
cially if an animal is already affected and does not care much for tbod 
and drink. Hyposulphite of soda, which was tried quite extensively 
some time ago, produced satisfactory results as a pro])h\iacfic, but if 
used in sufficiently large doses, and for such a length of time as is neces- 
sary, it caused diarrhea, and thus weakened the animal. If bought at 
wholesale in large quantities it is not ex])ensive. Benzoate of soda seems 
to be effective, but causes diarrhea, and is too ex|)ensive, therefore out 
of the question. Salicylic acid is ex[>ensi ve, and far inferior in its effect 
to carbolic acid. Thymol, or thymic acid, where used, gave satisfactory 
results, provided the prei^aratioM w^as genuine. It'is a high-x)riced arti- 
cle, and therefore frequently su'oject to adulteration. Still, if a genuine 
and really superior article could everywhere be procured, its high price 
would be no serious objection, because the dose required is very small. 
But it is not as easily handled and dissolved as, lor instance, carbolic 
acid. 

Of all the antiseptics experimented with as prophylactics, carbolic 
acid, eveiA'thing considered, has given by far the most satisfactory re- 
sults. Considering the small dose, 8 to 10 drops of a 95-per-cent. solu- 
tion tliree times a day for cA^^ry hundred pounds of live weight, it is 
very inexpensive, as a pound goes a good ways, and a pound of Mallinck- 
roodt's best crystallized carbolic acid, such as 1 have almost exclusively 
used in my experiments, can now be bought, if purchased in large 
quantities, for 05 cents. Eetail druggists usually ask from 75 cents to $1. 
It is not disagreeable to the hogsj does not destroy their appetite or 
perceptibly interfere with any organic functions, except that it reduces 
the animal heat, which, perhaps, is just what makes it an efficient ])rophy- 
lactic. Of course, if much larger doses than those indicated are given, 
which is not at all necessary, it becomes a deadly ijoison. After it has 
been used a few days the animals evidently like it, and seem to almost 
crave for it when its use is discontinued. Even the diseased animals, 
iong after they have ceased to care for solid food, will take the carbol- 
ized water. It is, however, only a })rophy lactic, and all it does or can 
be expected to do is to destroy the conditions necessary to the develop- 
ment and propagation of the swine-plague Schizophy tes. It does not di- 
rectly kill them, at least not in suck a dilution in which it can be safely 
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givem to a bog; its effiect, therefore, it must concluded, is either indirect 
(probably) or accumiilative. It will not andcaniiot rei)air or even reduce 
the morbid cliauges which have already been produced and are still ex- 
istiiig/and therefore cannot be exfected to efiect a cure of a diseased 
animaL Such a thing is out of the question. All that carbolic acid or 
any other prophylactic can be expected to do is to prevent and to arrest 
the morbid process by changing or destroying certain conditions neces- 
sary to the nietamorphoses and propagation of the pathogenic Schizo- 
phytes. So, for instance^ iodine, it seems, is an efficient prophylatstip 
principally on account of its great affinity for albuminous compoumlSj 
the very thing that is appropriated and withdrawn from the organism 
x)f the animal by the Schizophytes ; iodine, thereforej deprives the latter 
of their pabulum, and thus destroys the conditions necessary to their 
developnient and propagation. 

If a cessation of the morbid process has been effected by arresting 
or neutralizing its cause, and the morbid changes produced are not al- 
ready irreparable, a cure "—that is, to effect recovery— may safely be 
left to nature. If the morbid changes have become irreparable the'ani- 
mal will in all probability die ; if it lives it will only partially recover, 
and never be healthy again. 

In concluBion, it may be well to say a few words about the manner of 
administering medicines to hogs. If one comuiences it right it is very 
easy; but if the nature of the hog is not understoodj and force is at- 
tempted, not much success will be attained. A hog has a very fine nose, 
but rather indifferent taste, and therefore will voluntarily take almost 
anything, even quinine, if it is mixed with its food, provided it has not 
an objectionable smelL This, however, does not mean that things which 
have an objectionable smell to human beings have the same ro hogs; on 
the contrary, a liog undoubtedly finds certain things very }>leaaing to 
its;olfjictory nerves, and, maybe, highly aromatic, wliich are nauseating 
to a human being; and vice versd. There are, therefore, a great many 
inedicines which are voluntarily taken by any hog if mixed with its food 
or drink, and to give the medicines with either food or drink is by far 
the best way, as long as the hog has any appetite or any desire to 
drink. Fluid mediiines are best administered^ in the water, in ilk, or 
slop, and so are soluble powders or powders of light specific weight, 
light enough to swim in water. Heavier and more or less insoluble 
powders, such as calomel, cannot in that way be given, but must be 
mixed with the food — a mash, for instance. If the hog has but little 
appetite, and is therefore not inclined to take the medicated food, a 
boiled potato, or a piece of one, constitutes the best vehicle for the niedi- 
cine, because the liog will take it if it has any appetite whatever. Of 
course, all i?o5id medicines designed for hogs, especially for such as have 
diminished appetite, must be concentrated and be of ' small bulk. Fo- 
luminous medicines won^t do. If a sick hog has no appetite whateTCr, 
or will not take e%^en a boiled potato, and it is necessary to give some 
medicine, it must be administered either in shape of small pills or by 
means of a hypodermic injection, and of course be concentrated, or of 
very little bulk. To drench a hog is a dangerous and difficult opera- 
tion. The animal), as soon as force is used, win squeal, and then, when 
taking breath,^ the medicine will go down the windpipe into the lungs, 
and oft^en suffbcates and kills the animal before the whole drench is 
poured do wn , or if not killed outright it usually dies within a short time 
of inflam m ation of the lun gs and respiratory passages. Drenchin g a h og 
is doubly dangeroua, if the drench contains undissolved or suspended 
powders. Any onefemiliar with the anatomy of the larynx and pharynx 



352 EEPQRT OF THE COMSnSM^ OF AtSEICULTUilE, 



of tbebog will know ttore^^ why drenching is atteDdecl with so tnnch 
danger* Tho^^e who prescnbe mediciiiestxx be administered as a drench 
manifest by so doing their grosa ignorance, and prwlaim them 
inexperienced quackk^ ^ ^ ^ ^ ^^^^^ ^ ^^^^^^^ > _ 

TREATMENT GIP VEBT^ SICK AKIMALS. 

As to a medical treatment of an animal in an advanced stage of swine 
plague I have no suggestions to offer, as I have long ago come to the 
conclusion the sooner such an animal dies, or is i>ut out of the way, the 
better it is for the owner, at leabit as far as dollars and cents are eon- 
^r tied. I advise those who yet believe in the possibihty of curing (re- 
storing to health) a hog in an advanced stage of the plague to make a 
V i&w postmwtem exm^T^ to exalnlne particularly the lungs, the 

lymphatic glands, the heiirt and iniestihes, and then compare what they 
fi nnd with the cotidition of those parts or organs in a healthy animal, 
and they will soon be cbuyBrte 

Very respectfully submitted. 

i H. J. DETMEES, 



FINAL EEPCOn? OT^^^ LYMAi^^ F. E. 0. V. S. 

Sib : In compliance with your instructions I have the honor to report 
thefollowing: J ; ^ 

In Maryland during the last two months contagions pleuro-pneumo- 
iiia is re|)ort ed to m e as h aving recefvecl sonie further ex ten sioi i ; no th i n g, 
ho wever, in this connection is especially iniportaut, for the diseased dis- 

. trict remai ns practically^ the same in this State. For some reaKSon or 
other tiio proprietors of the bone-btuling establishment have reduced 
their price for dead and dyiiig^cows to $2 per head. This the owners of 
sueh anim als consider too sui all a price, and as a result the carcasses 
become the property of the 'S pudding butchers,'' and so^ I suppose, much 

; of this meat i>econies human food, for which pui^ose it is, to say the least, 
worthless. Cattle are killed in and about Baltimore by butchers in 
their own establishments, and, I am informeil, none of them kill in ex- 
cess of twelve or fourteen head a week. It seems to me that tlie local 
board of health xionld do much to i>revent this rather disgusting state 
of affairs, by the eBtablisbment of abattoirs and compelling all butchers 
to come into them,^ as is done in Boston,aud to a certain extent in Phila- 
delphia and jSTew York. Your inspector for Maryland says that he is 
satisfied that now most of the diseased animals are kept away iroin the 
stock yards in and about BaM He says: 

_ ^ The greater danger lies in the sale of animals that ttave feeen hurried into market 
fronr lamis or stables wbere " contagions pleuro-pneuinqnia " has made its first ap- 
Xjearance. Members of agricnltural could prohibifc this practice to a great 

oxt^n t if they would not ify the man in chargeof ihe stock yard of such transactions; 
lb would destroy the bale of such stock, 

¥ery fewcattle arebemg^^ippediiow fr^ Britain. 

reoeiv^ a &esh 
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ontbreakf this time in York County. Three additional herds have been 
infected, two in SpringfieJd and one in Shrewsbury. This naturally 
extends the more recently infected district^ but the whole matter is 
in the efilcient hands of Mr. Secretary Edge. The infection has been 
tra<jed in one case to Harford County, Maryland, and in the other two 
to Baltimctt'e. 
Tour injector for Pennsylvania says : 

I am quite satisfied the butcliers get most of the cases of contagious plenro-pneu- 
monia now, as the farmers ls:now too mnoh to keep their infected animals alivej and 
: this must help rid tlie countfj^ o^^^^^ 

There were shipped from ITiiladelphia to Europe, in 1878, 4^156 head 
of horned cattle ; in 1879, 5^876 hyeafl; in 1880, 2,474 ; in 1881, none. 

This is a sample of the way or the rate at which this whole trade is 
being lost to us. ^ letter on this subject from Messrs. Peter Wright 
and Sons, of Philadelphia, says : 

Dtirin^ the latter part of 1878 we had contracted with prominent shippers of Chi- - 
ca.go and PhilMlelphia (who^s^^^ we can probably get permission to give if yon 

desire it), for shipinent of, say, 300 cattle per weeli, from Philadelphia toldverpoojl, 
and about the same nmnber from Baltimore to LiTerpool, and, in order to fnlfiU these 
contracts we dispatched a representative to Europe to arrange with prominent ship- 
owners there for regular weekly lines of steamers (seven steamers in each line) to ran 
between the above-mentioned ports, during the shipping season of 1«7^. Upon the - 
passage of the order in council, in February, 1879, onr shippers were nnabl& to fulfill 
their 6pntractsy and_ we were placed in th^ most embarrassing position with the owners 
of the steamers which we had secured, and had to face the probability of very heavy 
loss/ v"v! ' " ■ .■' 

The total expense incurred in the suppression of pleuro pneumonia in 
the State of Pennsylvania by the State authori^^ the year 1881 

has been $3,409.62. 

Andhad it not been for Mao^y land alio wing ^^^^d^^ to be sent out of their 

State, we should now be clear of this disease (that is, if there is no more disease thaii, 
we know of now in this State.) I thjnk there is no doubt that this State wiU cbn- 
thiue its j)res©nt organizatign for the suppression of contagious pleuro-puenmonia, 
even should the expense exceed $5»000 pFBr year, for a year or two at leisist, without 
: any. money help from Gongress, cts our ovmers of stock the dan^g^ 

of ike disease, 

Cattle killed on aecount of being diseased are now cremated by order 
of the State authorities. 

^Tom "Nelr Jersey I have no advice relating to the extension or dimi- 
nution of contagious pleuro-pneumonia. Facts relating to this matter 
can only be obtained now from Dr. B. M> Hunt, upon whom I had no 
authority to call for the information . Tour inspector located at Oamden 
writes as follows ; 

On the 7th December I detected two cows with lung trouble, in two lots of five and 
six/respedtively, which came to the ferry yards from Mount Holly, Burlington County, 
New Jersey. The other from Elmer, Salem Couiity/ consigned to the j^me firm and 
inteuded for ^' Bologna" beef. I a<!Compauied them to the slaughter-house, whesB I 
had to remain nearly the whole day in order to see them slaughtered, which was 
finally consummated. The Mount Holly cow was an old chronic case, having a large 
absctess in the eentral portion of the right lung, together with a cavity in an adjoining 
portion. The left Lung also had a small cavity in the inferior po rtion of the larger lobe. 
The Elmer cow was an acute case, affected in one lung, which was already beginning 
to take on a condition of hepatization. 

On the 9th of the same month I detected a two-year-old steer in a lot of twenty-one 
head brought on the river. The steer was said to have been brought from Baltimore, 
Md., which I found to be tnie, as 1 traced bim directly back as far as Wilmington, and 
then ascertained that he had come thence from Ba 

On the I3th I found three chronic cases in another lot of Bologna " beef cows com- 
ing here from Gioiicester County, New Jersey. On the 17th another chronic case from 
Oamden County ; on the J^d two other chronic cases from Gloucester County, and on 
the 27th a subacute ca*6 from Bu^ them, w^ith the exception 
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Mtte steer/ were cows iiitfiiid«a f ey^laught^^ for '^ JBologna beef," were^ia goM 
diticjn appare^^ or exceptions) entiialy 

recovered &om tlie effiectsjof tK© disease judge by external app^^ 

affit©es» abitd were all ^ route ftdm Ke^ Jer»^ to PMladelpIiia for slaugbter. 

The Sta^e of Ne^^^ $50,000 m treasmy 

appropnated for stamprng out^^^^ Of thia amouiLt tliey 

ate said to have used only about $3,000, and it seems to be a fact that 
the disease has^ during the past year, received quite important exten- 
sion witliin the limits of the State j that is, it seems to have reoocitpied 
the portions of the State about Kew York Oity 
porged^by Professor Law 

I djj not know tliat 1 can add much to this report that will increase 
its vMue I the facts speak for themselves. Although I think that most 
decidedly England has never received a case of pleuro-pneumonia from 
either Boston or Portland^ I still think that their position upon the ques- 
\ tion of their receipt of our cattle is a perfectiy fair one, and leaves no 
room for compiaint. When it is remembered how many thousands 
pouMs sterling have been lost by British cattle owners on account of 
the in^troduetion among their cattle affected with exotic 

contagious diseases, and^ as ffley say, when one thinks of how little 
provision we, as a goyernmeiit, have made to prevent the spread of 
pleuro-pneumonia, it is difflcuH to^^^^ they can do otherwise. That 
this disease really has in a ecsrtain part of this country, 

theyj thi^ugh their consu^ as we, and no amount 

of tastimony to the contrary by this intelligent farmer and the other 
experienced dealer, will have the slightest possible effect upon their 
action, I thoronghly believe that were we able to show a country en 
tirefy free from this disease, the restrictions now imposed upon our cattle 
landing in Great Britain would at once be removed, other conditiqns 
being the same as now. That is, I am a strong believer in their honesty' 
of purpose in this matter. It is a significant fact that no condemnations 
have been made since last June upon cattle coming from Boston or 
Portland. 

In regard to ridding ourselves of this present incubus upon what; 
should be a lar^^ and profitable m and which now seems 

threatened with exHnc^^^ as well as to prevent for ^11 time the great 
danger, Which I feel to be a real one^ of the introduetio^ of this pest to 
our Western cattle rariges, from when^^ it could never be dislodged, I 
can^^ think of but one metWd^ w me to offer in any degree 

a hope of success, and that is for-Congress to take the matter in charge 
in some way that will give tbe power to and compel some atie authority 
to control the movements of ali animals within the diseased districts, 
and at the same time take such other steps as may be necessary for the 
kilMng of all animals diseased or infected. I have no faith in the una- 
niinity of action in the ma^ by the directly interested States them- 
selves— -this for various reasons,- wbich I have thoroughly learned to 
appreciate during my recen t experieiice— neither will action, which only 
creates a power capable of spasmodic effort, be of avail, dse the whole 
coun&'y will but repeat the^reeent experience of the St^ York— 
a number of thoitsands of dollars spent for nothing and a full supply of 
pleuro-pneumonia on hand. 

Therefare, unless natibxiM in such a way 

and under such circnmstanees^ aa to iasure the continuance of proper 
measures until the desired treedoin from the disease is attained, it wouid 
be Just as weH, as far aa the effect upon contagious pleuro-pneu i^ 
co^emed, to let tjie matter alcaie first a and eertainl^to do so at^ 
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fimt wonld contribute any one wliomlglit 

be. appomted exe of any compromiBing metliods of extermiiiatioa y 
tliat is, if it isr not a " bnlP' to assuine^^ tM a tMiig 

before lie eomnie-nees it. I think I liafe lieard somewbere of its being 
better for a mahj nMer certain drciinistanGes^ if he bBd never been born. 

1 caiinot close this letter, which I stippose will be my last one to yo% 
without thanMng you for your numerous kindnesses to me, and wishing 
you personal prosperity in the administration of the niany and varied 
duties of Gommissioner of Agric if at any time such Jnforoia- 

tion xegarding contagious pleuro-pneumonia as I may have will be of 
e^mce to you, I shall niost gladly ft 

Eespeetfiilly submitted. 

:^^^^-:-v; : - v - ^vv-^vciiables p. lymak 

Boston, M±ss., Jmrnm-f 30, 1882,/ - , 



^^^^^ m ILLINOIS. 
Eton. Gjsov B. LoRiNG^^^ 

Sir : "When I received y>^ directing me, 

at the request of Hon. James B-. Scott, president Illinois State Board 
of Agriculture, to inquire into a fatal epizootic among horses in this 
(Ohampaig:^) county^ I had already, on the 6th instant, made a visit to 
the locali^ vviaere the aHeged epizootic pre^ farm near Linden- 

grove in tbe northeast corner of Crittenden Township, about 18 miles 
southeast of Champaign. One mule about ten years old and three 
young horses (two mares and one gelding), each about three and one- 
half years old, had died^ and one mule about ten or eleven years old was 
diseased, while one 8-year old horse was yet, to all appearahces, pex^- 
fectly healthy. All six animals were owned by Mr. Wm. Silver, and 
constituted the whole stock of horses and mules kept on his farm, 
Acoording to Mr. Silver, the animals which died exhibited the same 
symptoms as the mule, which 1 found diseased. The latter, a mare 
mule, was almost eompleteiy paralyzed, and found lying prostrate tm 
the ground about two rods from a smalt ditch in a field or pasture and 
not far from the house. All the voluntary muscles appeared to be 
flSccid J every limb could be placed in any position desired ^ the ears 
were hanging downward and backward, following the law of gravity ; 
the tail when placed in an unnatural position cou^^ not be removed 
out of it into a more natural one, tdthough the a^^ at the same time 
was able to inake/ and did make, feeble kicking movements with all 
four legs. The urine incessantly flowed oii' from the vulva probably in 
the same quantity in which it was secreted, and presented a normal 
color but a somewhat ropy ai>pearance. The rectum was full of dung, 
which was not voided till it was crowded out by other fecal masses. 
If pricked with a pin In the hind quarters the animal did not react at 
all, and if pricked further forward it only showed slight sensitiveness, 
indicated by a barely perceptible quivering of the skin, which did not 
amount to any defensive movement. I^aly sis was therefore consid- 
ered as almost complete. The piUse was very small and feeble 5 only 
44 beats in ja minute could bo counted j and the temperature in the rec- 
tup and in the vagina was low— a few degrees below normal. The 
th&mometer I had with me^ as ^© 
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one in regular use met with, an accident a short time before, was not 
very accurate, and only indicated 970F. THie temperature was probably 
lo higher. The animal made faint, though almost incessant, struggles 
with her legs — kicking or pawing motions— just such as a horse or mule 
almost entirely deprived, like the one in question, of the control of its 
limbs very likely would make if suffering from colic or from some in- 
ternal pain of a spasmodic nature. As my first visit happened to be in 
the evening, a little after sunset, and as the struggles of the animal, 
by bumping her head on the ground, had caused the eyelids to swell 
to such an extent as to nearly close the eyes, an abnormal dilation of 
the pupils, if existing, could not be observed. The color of the visible 
mucous membranes, wherever the latter were not lesioned, and there- 
fore more or less inflamed, appeared to be normal. My fir^t diagnosis, 
very naturally, was cerebro-spinal meningitis, notwithstanding some of 
the symptoms usually attending that disease were wanting. 

Your dispatch was received at 5 p. m., November 8, and my second 
visit was made the next day, November 9. I found the sick mule still 
alive, and even somewhat better, for she was able to move her ears, to 
keep her head raised, at least for a short time after she had been assisted 
in raising it, and also to retain her urine. Her appetite, apx)arently was 
good, pulse and temperature about the same as on my first visit ; and 
the kicking and pawing motions were less frequent or almost entirely 
absent. The eyes were almost entirely closed by the swelling of the 
very sore eyelids, but as far as could be ascertained the pupils of the 
eyes were not abnormally enlarged. 

Of the three horses and one mule which had died, the mule was taken 
sick — became paralyzed — on October 27, and died within 24 hours. Ac- 
cording to Mr. Silver, the paralysis was a complete one, and the animal 
(a mare mule) was observed for two days before that date to be acting 
unusually dull or drowsy, and to be slow in her movements. 

One of the three-year old horses — the gelding — was taken sick on Octo- 
ber 28, or one day later than the mule; and the other two — the mares — 
on October 29. All three died on Sunday, October 30. AU of them, as 
IS now remembered, but scarcely noticed by Mr. Silver at the time, exhib- 
ited some premonitory symptoms for a few days betbre they became par- 
alyzed; they appeared to lack their usual liveliness, acted somewhat 
dull and sluggish, were slow and aiwkward in their movements, and par- 
ticularly one of the mares, said to have been a very spirited animal, was 
lagging behind when hitched to a wagon two days before she became 
prostrate, and could bear the whip," which she never could before. 
None of them, I was informed, showed any signs of bloating or plain 
symptoms of colic; but as to the latter I have reason to believe Mr. 
Silver was mistaken, because the almost incessant attempt at struggling 
and kicking observed in the mule, which I saw alive, cannot very well 
be interi^reted as anything but a sign of distress — symptoms of colic. It 
may be the other animals struggled less, because in them the paralysis 
was more complete. Two of the animals that died, it seems, must have 
exhibited difficulty of breathing — stertorious breathing, x>robably — be- 
cause Mr. Silver's brother, Mr. Wallace Silver, an experienced farmer, 
who saw them while alive, diagnosed inflammation of the lungs. Mr. 
William Silver made post-mortem examination of the mule which died 
first, and of the gelding which died October 30. (The two mares died 
at hijs brother's place.) In the mule he found the lungs gorged with 
dark-colored blood, and nothing else abnormal. Brain and spinal chord 
were not examined. In the three-year old gelding he found nothing that 
he thought appeared to be abnormal. Brain and spinal chord \^ere not 
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^sxammefl, Th© two three-year old mares^ wliicli were taken sick OcKto- 
ber 29j or very likely diiring the night of October driven to 

a wagon on October 28 by Mr. Silver's son to his uncle^s place, a distance 
of abont ll miles^^ died. The mule, 

which I feund prostrate on on Hovember^, 

became paralyzed on Thursday^ I^ovember 3, exhibited premonitory 
symptdms, dullness or drousinessj for about a week before^ was almost 
completely paralyzed on ^Tovember 6, a little improved on ^November 
lij and died in the afternoon of Ii^ovemb^r U, according to a telegram 
received ft^om Mr. Silver on the evening of that day. I would have 
gone there again to make a ^o^^mori^m examination, but the almost 
eontinupus Mtts, heavy on jS^ovember 11 and li^ovember 12, had made 
the roads so bad that no livery-stable owner in Champaign was will- 
ing to ftpmlsh me a team to go 18m The mule, while paralyzed, 
was treated with stryehnine (strychn. nitric), of which first one and then 
two grain doses were given on Monday, Tuesday, Wednesday , and prob- 
ably Thursday and Friday, with apparently some success in the begin- 
ning, or at any rate till Wednesday or Thursday. The mule probably 
would have recovered, or at least would not have died, if it had not 
been lying putdoors on wet ground, without any shelter or protection 
against the cold winds andheavy rains. It rained several days during 
tiie week, parti^ Friday. Only on Wednesday, No- 

vember 9, the weather was good. As already stated, my diagnosis, be-, 
fore I subjected the locality, the pasture, the previous treatment of the 
animals, &c., to a searching examination^ was cereZ^a-^jpma? wemw^/^^fe, 
and the same afterwards suffered but a slight modification in so far as 
the locality, the peculiarities of the pasture, and the conditions and the 
general tre^tment to which the animals had been subjected afforded 
sufficient cause to produce the fata^^^^ 

The pasture is a piece of roHing landy toward the middle and 

toward the south ; it is divided into tw^^ halves by a sniall ditch 

traversing it obliquely from northeast to southwest. It is what may be 
called a new pasture, contains some timothy grass and clover, an abun- 
dance of green rye^ and innumerable weeds. The northeast portion of 
the pasture, about two acres of ground, is sloping toward the south, and 
full of J amestown weeds {Datura strmmnium)» It was formerly a house 
place. The Jamestown weeds were mowed in the latter part of June, 
or in the fore part of July, and left on the gTound to wither. Last sum- 
mer was exGeedingly droughty, and the whole pasture, in consequence, 
became almost destitute of vegetation, except of such weeds, so-called 
xd^g-yfQe,pi {Amhr0s%aar^^ will grow In spite of 

any drought. When it commencM to rain in the latter part of Septem- 
ber all vegetation revived, an abundance of young rye sprouted, some 
clover and iimothy grass appeared, and young Datum stramonium plants 
became very numerous, even thick. The western portion of the pasture 
is also higher ground, drained by and sloping towards the small ditch , 
and <K>n tains the rotten remnant^^^ two oat- stacks of last year which 
were never tln-eshed^ because the oats, l)eiQg very rusty, were not eon- 
sidered worth thi^eshing. These two oat-stacks^ at present mere manure 
heaps, constituted, I was informed, during the whole summer the princi- 
pal food of the horses and mules, and also of some cattle and hogs kept 
in the same pasture, Further, near the ditch, close to the southern 
fence of the pasture, is an old well, wMch formerly furnished the ani- 
mals with water for drinking; In consequence of the long-continued 
xlrought this well ^ave out and became dry* Mr. Silver, in order to 
haTO waterfbr his stock, recently dug another well three or four steps 
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fi?om tie ditch and a few rods north of tiiff old one. This new well/ 
waa dug in 4he middle or Jore par^f October, Is only 9 feet deep^ 
and contsjned, when I was thei^, about 7 feet of water. At any rate 
the suriBce of the latter was 110 lower than the surface of 

the ground, The water^ -^ich is the^m as that in ditch, and 
consequently surfebce water/has been critically examined under the mi- 
cr osGope by myself, and been sub] eeted to a chemical examination by 
]?ro£ A. W^ber, Ph. B./of the Illinois IndustriEd University. It has 
a somewhat peculiar smelU and a rather strange ta^e, which I am un- 
able to describe. The microscope revealed a good deal of organic mat- 
terj principally consisting^ of vesta <)f veg numerous 
dead and some living monads^ very wnute miin'ococci and micrococcus 
chain&y comparatively few larger bacteria, some small, oblong, or almost 
cyiindrioal crystals (the latter after som^ of the water on the slide had 
evaporated ), and some spores similar if not identical in appearance to 
those <yiJjsUUigo mmWis (cf. drawing,) The ehemicar ex has 
not reyey;ed any {Qarc^^^ has shown that the water con- 

tains a considerabie quantity of som 

Although w^^^ knowing that domestic animals, of their own volition, 
rarely ever touch Patwr^ stmmomum^ certain symptoms of the paralyzed 
animalSj combined with the peeuBar circumstances^ tbe want of almost 
anytMng green but ^eeds till October, the rotten oats diet^ and the 
thereby pos sibly vitiated appetite of the hoi'ses and mules, suggested the 
ppssibiHty that they might have eaten the young JDatum stram. plants. 
A- thorough examinatiou of the weed-patch (the old house place), made 
vby jilr. Silver, his sony and niyself, revealed the fact that nearly every 
one of the young ^b^^ r)^^ii^s, except where they were ex- 

i3eedingly tbick^ or where some old ones had been left standing^ were 
more or less mutilated. Some of them lacked more than half of the 
whole plant-, w^^^ only la<5ked several leaT-es, a flower or a young 

seed capsule. It also became ^yldent, conddering the manner in 
which horses and eattlej resp take up their food, that not the 

latter, but the tbrmer had^^ b^^^^^ was wanting. Besides, the 

whole patch was almost entirely destitute of cattle excrenient, and con- 
tained^ a great deal of comparatively Iresh horse voidings, probably to a 
greater extent than any other part of the field of equal size. All tliis, 
however, may conatitute only a The other part, in 

my opinion, must be found in ^he iblloTving : Mr. Silver, who only last 
Maybought th e farm-— ^Mch, by the sadly neglected piece of 

property, and has been under iitigatioii icir several years— lias no stable. 
The horses and mules, therefore, were exposed liight and day ^ before 
ahd after comiiig iroiu work, to airthe wet and oold weather we had i 
last month. This, I think, constitutes at least one of the causes, and 
may ije the principal mie,^nlthough I do not doubt the rotten oats, the 
I)mm£(r S^mkmUm as narcotic poison, 

and coHSiderably eoiitriteted inbrhigiiig on the paralysis. My opinion 
iS that if the fungus growth in the rotten oafs and the narcotic Da^wj-te 
^ramo7nMm plants had not acted upon and seriously afected the cen- 
ters di tlie nervous system, the elfect of the exposure to cold and wet 
would tuive been a less severe one, or probably would have manifested 
itself I n a ditia;ent dir However this niay be, I am quite certain 

that the causes of tlie death of live aninmls (Kit of six are of a local 
nature, amfthat the paralysis. or,i^ 
not of an e])izootie eliaracter/ TT^ 

in that iieighbwiiood. it must ye meotioned. that, as repdited by 
^Ir. Silver, the mule wiiieh died first was an exceedingly greeuy eater— 
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a perfect glutton ; the tliree yoiiisg horses (two mares and one gelding) 
were very greedy eaters 3 the mule which died last was sick a whole 
weeky and therefore had a much milder or less acute attack than the 
other animals, was a very good though not so greedy an eater as any ol 
the others, while the eight-year-old horse, which alone survived and re- 
mained exempted, is very dainty at his food. Further^ the well in the 
pasture furnished the water for drinking for thchorses and mules which 
died, but, excepting once or twice, not for the horse which did not 1)e- 
Gome affected. ; 

Believing that further comment is unnecessary, the above is respect- 
fallv submitted. 

H. J. DETMEES. 

CHAMPAiaN, lLij.y November 18, 1881. 



ANTHRAX AMONG CATTLE IN NEW JERSEY. 

(hinMissioner 0 

SIR : the following is the history of an outl)reak of disease which oc- 
curred during the year 1881 in the excellent farming and dairy section 
of Mannington Township, Salem County, about two miles from the city 
0f Saleni, ;New Jersey: 

Mr. flogan has iived on tke farm now occupied by him nearly four 
years. He geiierMly owned about 30 cattle, and sold milk. The farm is 
in a good state of cu^ The pasturage is high land with theex- 

ception i)f a large marahy feld^ which afibrds yearly grass without plow- 
ing, and is therefore much used. In this^ field a cow was found dead in 
June. The animal was four months advanced with calf, was in good con- 
dition, aM had not been^^n^ 

A second eow died about two weeks after, being in much the same 
condition ts the otlier, not having been nx)ticeably sick. A third cow 
tMedlii #e sam way a week after. About the last of July or early in 
August a fourth cow died, having been sick one day. All these cows 
were in calf^ but not near the full period. 

Boon after tliis two of the horses which pastured in the same field 
died, one bein g lour years old and the other two. The horses had stopped 
eating and seemed moping. One was sick forty-eight hours. 

The fifth cow died early in September, and after this the sixth, seventh, 
and eighth. Kone of them were sick over 01^^^^ day. One died twenty- 
six hoiirsatt^r calving, and the calf died two or three days after. 

The owner opened sorne of the animals, and although he was not aware 
of any cut or scratch, about three days after one examination he had a 
swelling of the hand and fore arm, which was treated by a physician in 
Salem wlio regarded it as resulting from this dissection. He recovered 
without further symptoms. Early in September the St-ate board of health 
had notified ^the disease being Buspected as pleuro-pneomouia) Dr. Mil- 
ler, of CamdeQ, and Br. Eogers, of Westville, veterinary inspectors of the 
board, w%o made three or four visits, examined into the facts, and made 
QipmP mortem examination of one of th e dead auim als . The con cl usion 
arrived at was that it must be a form of anthracoid disease. 

A lung that had been put mde for examination was pulled out of a 
basin and dragged off by a dog, and two large hogs got a taste of it. 
Oneof these died tlie n^st day, ether was very sick and gave 



360 KEPORT OF THE GOMmSSIONER OE AaSIGULTUEE. 

premature birth, one montli aliead of time to several dead pis:Sj but after- 
wards recovered. Late in September a neigbbor's bull broke into the 
pasture and was with the cattle two days. He was taken horn e^ and the 
second morning after was found unable to get i^, and died in a half hour. 
Some of a neigbbor's cattle had been inthe fi^d, and two neighbors had 
pastured in adjacent lot^, but none of the cattle had suffered. 

October 29 another cow died. Those about springing seemed to be 
most Uable to the disease. Only one was giving milk, and she had 
shrinkage of milk at one milking only. As six weeks had elapsed we 
had hoped that the disease had disappeared the last of September/ The 
township committee, or board of health, had been in correspondence with 
us, and^he herd had been quarantined from our first knowledge of the 
outbrBak. After notice of this last case I visited the herd and found the 
owner's best horse had died of the disease the night before. 

T could find no trace of unusualdisease on other farms. One new cow 
had been bought since February, and she was bought of a neighbor who 
raised her. She was alive and well. As I had not expected to find a 
case of the disease at this visit, I had no veterinarian with me, but pro- 
ceeded to an examination myself*^^ I found no lesions about the throat 
or upper windpipe. The left lung was intensely congested— so much so 
as to admit of no air, There was abundant effu^^ yellowish water 
intp^the right pleura. The spleen^eighed five pounds after some thidk . 
blood had oozed from it. In addition to its size it cut easily, and was 
in parts much mottled. Jhe liver was engorged, and about two pounds 
of it so fiiable as to look like chocolate grounds. The heart was normaL 
The stomach and intestines were examined, but there were no signs of 
active congestion discovered. Thei'e had been the usual defecation and 
secretion of urine, and so no examination was made of the kidneys. 
Blood for microscopical examination was taken from the jugular vein in 
two bottles and taken by me to Dr.\ Satterthwaite, president of the New 
York Pathological Society and lecturer in the Columbia Veterinary Col- 
lege. B^efore l^e post-morim emm^^ looked carefully over 
the herd. No one of them showed signs of any present sickness, and 
their condition seemed very good. During the summer, on account of 
short pasturcj they had bieen fed rather i^^ meal, bran, and hulls than 
usual. 

One mw having a bunch under the jaw, I was led to inquire its cause. 
The owner said it was a cow he had owned two or more years. He had 
purchased it of a neighbor who had raised it. The tumor was hard and 
had been growing quite a while. He had not known it to discharga I 
requested that the animal be placed in a stable for examination. I found 
at least two points where it must have discharged, and one part from 
which I could get a very little pus, the odor of which, on close approach, 
was veiy unpleasant. 

Oninquiringof those whoatt^ndedmostto the cattle, I found that there 
had been, three or four months before, considerable discharge, and that 
now and tlien it seemed to exude a little matter. The cow, although 
not saemingly sick, was not thrifty. The tumor was hard and deep, and 
different from bunches sometimes" seen oh cattle. The owner had called 
it^a hard cancer. As to the other cases which had occurred, Drs, Sat- 
terthwaite and Dana, of the Yeterinary College, were so well satisfied 
that the disease was anthrax that they advised the burning of the car- 
casses. Abundant bacteria were found in the blood, and further experi- 
mentation instituted. We *had before this fully canvassed the relation 
which the cow with a tumor miglit bear, either as a primary or exciting 
cause of the disease^ and thought it best that she should, as a matter of 
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precaiitiany be slaughtered. I eGmmnnicated this view to the owner and 
to the assessor, and arranged for another visit on November 18. It was 
notthought best to kilther at that time. 

While tha^^ in at- 

tendance^^ asi well as those to whom the blood had been submitted, 
agreed that the disease was anthrax, it could not be affirmed that the 
Bamllus dntlircbeis had been found. The blood itself was taken after 
death and clotted rapidly. Although a large number of experiments 
were niade, and some rabbits and other animals died after inoculation, 
the mieroscopists could not rest a diagubsis upon this evidence. It 
seemed important to ascertain whether the cow with a tumor could have 
infected the other animals, either by reason of theirlicking it or by drops 
thathad fallen on the grass. The owner and the local board of health 
came to the conclusion that the cow had better be killed. As there was 
doubt as to the authority of the State la w in such a case, application 
was made to the Gommissioner of Agriculture for authority to slaughter 
the animal and institute some experi limited expense to his 

Department. Such permission having been granted, the cow was killed 
January 2, 1882^ and the tumor carefully dissected by W. B. Eog^s, D. 
V. S. It was separated entirely from its connections, but a part of the 
lower jaw was necessarily Temoved with^^^^^^^^ The next da^^ a pig, which 
had been procured for the purpose, was inoculated by Dr.' liogers with 
the first pus from the tumor. In order that there might also be a test 
from the juice and substance of the tumor, the next day I inoculated 
another pig in two places, introducing under the skiu a small portion 
of the tumor containing the juice. These pigs were carefully watched 
from day to day. They had not the least sickness, and no serious local 
effect occurred; So far as the experiment was carried there did not 
seem to be any connection between this growth or its discharge and the 
fatal disease which had affect hogs, and sheep on this 

farm. ■ - . . 

Herewith we subjoin an outline of the microscopical examination as 
made by Drs. Satterthwaite and Porter : 

Sj^mahre^ort on tMMseased^l taken from a cow killed ly order of ^ the New Jersey 

fSi^te hoard of heiiUhi acting under the authority of the honorable Commiasioner qf Agri- 
culture. - ' - . /- 

The specimen to whicli the suhjoined description applies was placed in the hands 
of one of the undersigned (T. Ei S.X hT Dr^^^^^ secretary of the New Jersey 

State hoard of health, on January 6, 1882, and the history of the case as given orally 
was as follows : 

*.'A cow, nine years old, belonging to Michael Hogan, of Salem County^ New Jersey, 
had suffered fox over two years from a tumor of the lower jaw. The neoplasm impu- 
cated the body of tie left inferior maxillary bone, and h ad increased gradually in size 
for about one year, when suppuration was first noticed, the odor from the material diia- 
charged being offensive. Subsequently the discharge stopped, but later it again ap- 
peared. In view of .the anthrax epidemic that had prevailed in and about this special 
locality, it was deemed advisable to kill this animal^ and determine, if possiblej whether 
or not ^his diseased jaw was in any way connected with the origin and propagation 
of ^his epidemic." 

Eemoval of the soft parts revealed the chief characteristics of the disease, and the 
growth was found to occupy and involve the greater portion of the left half of the 
body of the inferior maxiUary bone, extending to within twelve centimeters of the 
symphysis and three centimeters of the angle. Its measurements were : Length, 23 
centimeters; greatest depth, 7i centimeters | greatest breadth, 6 centimeters. The 
body of theleft inferior maxillar measured horizontally, in all, 38 centimeters. 

In external appearance it had some resembiane* to an osteo-sarcoma, such as fre- 
quently occurs in this situation. It lacked, however, the delicate " egg-shell " envelope 
of new bone, the external surface being, on the CO and hard, Desisting 

and roughs wMfe upon the outer aspect two large, irregular opLcnings led into the in- 
terior of the bone, serving as the outlet for the grumous and offensive matter allided 
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to. A probe introdiiced iiito these openiDgs did not pa&s throtigh the bone proper, but 
led into roTiuded caYities wliose wall& were more or les&carions ; and thus the dissim- 
ilarity between this disease and osteo.sarcoma becaiue more apparent. To decide 
the quesMon with absolute certainty and determine the tiaie natnre of the disease, a 
horizontal ajitero-posteribr sec^^ made entirely through the growth on a level 

with the fangs of the teeth. It was then seen that an irregular mednllajy cavity ran 
longitudinally along the outer side of^the niass^ and that at its two extremities were 
two large spaces imperfeetly cut off from t^e mediillary cavity, and com mnnicatlng 
with the external air by the openings already alluded to. In these spaces was the 
offensive matierial. The greatest deposit of borie was noticed npon the inside of the 
jaw, and here the bony tissnes exhibited all t;he various phasevS of bone development 
and rarefication seen in ali i uflammatory bone-formative pr^^ 

The outer surface of the bone w^s marked by eminences and depressions, and' its 
inner bor-der had an especiaHy knobbed and notched outline. The periosteum also 
was nx>taMy thiclsened in places, especially where the bony walls of the cavity were 
thin, and it also showed indications of abscef^ses that had occniTed during life (chronie 
periosteal abscesses). The thiclt material in the abscesses of the bone was composed 
of rounded bodies, undergoing cheesy degeneration. The lirmer pomons were found 
to be composed of tissues showing fibrillation, and more or less interspersed with small 
oat-«haped bodifes and lisneojeyte^v Tliis matenal was not markedly vascular, but here 
antl there minute extravasations of blood werf^ found. In the medullary ca^dty the 
OTdinary marrow was replaced by a loosely-librillat^d coBnective tissue. No giant 
- cells #ere seen, nor was there any tissue that would indicate tliat there was a sarcom- 
atous element present. 

The disease was evidently a chKjnic suppurative ostitis, accompanied by a suppura- 
tive periostitis. At first it was thought; that the primary trouble was peridentitia, but 
cjtoful dissection :^iled to ^^s^ destruction of the periodontoid mem- 

btane, which would exclndje this anatomical part as the seat of the original trouble* 
Erbm^ the general outline pf the growth, it seeing jjrobable thnt the primary lesion w^s 
the chronic suppdrative periostitis, which was finally masked by the suppurative 
ostitis. 

THOMAS E. SATTERTHWAITE,M.I>. 
WILLIAM HEKRY PdRrER, M,Df 

School OF Histology and Pathology, 

J^mv Yvrh City^ Janmry^7j^ ^ _ 

Since tlie date last mentioned: there have heen no new cases of the 
disease, and the farm was released from quarantine a few days since. 
We shall watch with some anxiety to see whether there is any recur- 
rence of the disease next summer. The section is one which has been 
very free of cattle diseases. 

It is alleged/however, that for many years there have been losses of 
horses fi^om the disease nsually kiiown as >' staggers.*^ It is sudden in 
its onset, and has by some farniers been regarded as more freqnent to 
jduug animals and to those pastured on the low lands. The rich allii- 
vial deposits of this section are in places such that sand is carted upon 
the soil in order to m^^ i^ pi"^^^^^^ matter. Anthrax and 

this malady are alike regarded by some as " malariaP^in their eharadter. 
The questi(>n is not infrequently asked whether these diseases haVe any 
casual relationship. It will be^ well worth while cither for the Stilte or 
the general go vermnent to investigate llie j30JS^-?Hor appearances of 
horses dying of this di^ase^ so a^ to ascertain whether the spleen and 
Evershow any corresponding lesions. We shall hope to aid in any other 
efforts to throw light upon this sudden f atahoutbreak or upon the <jauses 
of this more common disease^mong horses. 

EespectfuUy submitted; " 

EZEA M. HUMT, M. D., ; 

^^^^^ B^^^ 
TumTmj^\J\^ February G^^m / / 
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ENZOSTIO CEREBEO^ME 

IN TEXAS. 

Hon. G^OBG^E B. IjQBmaj 

Gommissioner ^ Agrieutture : 

Sm : In company with Major D. W. Hinlde I left Sfin Antonio on tlie 
M of July for Laredo and San Biego, where I visited some sheep ranches 
in Duval County, and arrived on the evening of Ju^ at Corpus 
Chrisll My olyect in visiting Corpus some 
recently imported ITorthern cattle, ^ich w dying of 

so-ealled Texas fever. Before arriving at Corpus Christi we learned of 
the existence of a very fatal enzootic among the horses in the vicinity 
of the coast. As soon as my presence in Corpus Christi became known 
I was requested by Br. Hamilton and others to examine a valuable 
horse affected with a ^Vmysterious^ disease, of which a^large 

number of horses had died, and which had proved to be fatal in nearly 
every instance. Although tired from a long and tedious journey I at 
once complied with the request. The animal, a middle-aged mare of eti- 
dently improved Texas stock, had been affected since the 4th Instant. 
Before my arrival she had been bled, repeatedly drenched with solutions 
of saltpeter, bromide of pbtaMum,^^^&^^ short time icehadlbeeh 

applied to her head. She belonged to a physician who happened to be 
absent, and all other physicians in town, three or four in number, had 
offered their advice, hence the complicated and incongruous treatment. 
I found the animal in an unconscious, almost comatose^ condition, now 
and then blindly staggering about, hardly able to stand on her legs, and 
almost constantly pressing to the right. The abdomen was consider- 
ably drawn up, the extremities felt rather (X)ld5 the temperatvire in the 
rectum was 102. 4c>F., and the pulse very feeble and about 48 beats to 
the minute; T^^ and on ausulta- 

tion a faiint rubbing sound could be heard in the bronchi. SomeT appe- 
tite was yet existing, because food ofe^ refused when put 
into the animal's mouth. T^ and jarinary organs, I was in- 
formed, had not acted for some timie j at any rate the rectum, when the 
thermometer was introduced, contained some very dry excrements. 
The color of the visible mucous membranes did not appear to be very 
abnormal ; still, as the first examination was made by lamplight, I have 
to leave that point undecided. My diagnosis was: <^ Cerebro-meningitis 
of a typhoid character.'' 

t7kZ^ 6tA.— Finding the report that about 500 horses had died in the 
viiflnity of Corpus Christi connrmed,^^^^ who is the associate 

editor of the Texas Idve-StocJc Jowrnal at Fort Worth, telegraphed and 
asked you to order me to make an investigation of the prevaHiiig enzootic. 
I received your answer the same evenin g about 4 o'clock. Meanwhile,, 
not doubting what your answer would be, I endeavored to see and to 
examine as many affected horses in Corpus Christi and neighborhood 
as possible, but particularly such as had not yet been subjjected to any 
mediear treatment. All the sick horses I could find or hear of presented : 
aMost prkiisely the same sympt^^^ above, except that some, 

instead of jessing to the right, pressed to the left, while others merely 
pressed backward or forward, Mt the majority of those I saw (whether 
accidental or not I do notknow).attempted to move in a circle to the right. 
My diagnoBis-— cerebro-meningitis~consequently rece^ 
T should yet mention that none of the p^ients I saw exhibited plain 
symptoms of an afection of any portio^^o^ cord posterior to 
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the meduUa oblongata. The animal I saw first on the eyening of the 
fifth was yet ImBg/ I had or&red an appncation on the poll of oil of 
eantharides (1 : as a eounter-initant, which had been made and was 
acting. Mnding it unadvisable and even dangerous to give much medi- 
cine to an unconscious and comotose animal, and hardly able to swal- 
low anything, I had only prescribed a few pills, principally composed 
of aloes and calomel, for the purpose of removing the constipation. 
Whether they were properly adminijs^tered or not I do not know j at any 
rate^ they produced no action. I therefore appUed an enema of soap- 
snds, which also remained without effect ; the bowels did not reaet. 

On making inqniries of people who had lo^^ 
become affected, or who had an opportunity to observe the workings ot 
the disease^ ! learned : 1. That but very few animals afficted had sur- 
vived, and that mo§t of those which did survive were showing more or 
less symptoms of so-called^' blind staggers," or of a continued pressure 
upon the brain. I^robody seemed to be able to report a case of perfect 
recovery. 2. That not a solitary horse confined to the stable and had 
received water for drinking only from a well or a cistern had become af- 
fected, and that ail those horses which had contraeted the disease had 
been running out and had taken their water for drinking for some time 
and to some e:x^^ fix)m some open pond, diteh, pool, or so-called tank. 
(In Southern Texas ^^tank'' means an artificial pond, usually of small 
isi^e.) This, of course, gave a hint, and, together with Dr. 8pohn, city 
physician, I collected water :&^om five different places in and near the 
city/ These five places, I was told, furnished water for drinking to a 
Mrge number of horses. The water in each instance was carefully taken 
from just beneath the surface at such i^oints as appeared to be most ac- 
cessible to the horses. The first sample was taken from a pond or so-called 
tank of medium size, situated near the shore of the bay, and in close 
proximity to a recently-established steam laundry * the second was from 
an open trough, which contained well- wat-er f^m a closed well 5 the third 
£rom a large open trough or basin, which received its water from a large 
open well or reservoir in tlie ground ; tfee fourth was from a large pond, 
covering several aeres^ city-^apond wMcb furnishes water 

for a large number of horses and cattle-— and the fif||h was taken from a 
small, but apparently deep, pond water-hole, which furnishes drink- 
ing water, iiotonly^^fbr^ but also for some Mexican families. The 
large pond, from which sample ];^o. 4 was taken, is situated over half a 
mile northeast of the city, and separated from it by a rise of ground. 
The water it contains is rain and surface water, run into it from all sides. 
In the rise of ground between the pond and the city are several small 
ravines, or washouts, produced by heavy rains, all sloping towards the 
pond. These washouts were made use of by the people as a burial, or 
leather dumping ground for their dead horses, which latter were only par- 
tially covered by a few inches of dirt, and produced an unbearable stench. 
Toward the east end,but not far from the middle of the large but rather 
shallow pond, was the carcass of a dead horse lying in the water, and 
plose by a large number of cattle and several horses were drinkfng. 
i'he next heavy rain will wash all the decomposing horses buried in the 
washouts piecemeal into the pond or tank. What the effect upon the 
water will be can be easily imagined, 

la the evening all five samples of water were subjected to a careful 
microscopic examination. 

The diseased mare, seen first on the evening of the fifth, was not only 
alive on the ^ifteraoon of the sixth, but even slightly improving* The 
eoimter-irritant had acted, aud the brain, to a^^ was a little 
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feer. The man in attendance, an old neg^ Kowever, had applied^ con- 
trail to my orders, a second Mster, and immediately, witli bis dirty 
hands snieared all over with cantharifes^ had taken hold of the animaPs 
tongue for the purpose of giving more medicines, also contrary to or- 
ders. As a consequence the whole lower portion of the tongue was 
fearfully inflamed, covered with blisters and sores, and hanging out of 
tftie mouth. In addition, some so-called horse-doctors had been allowed 
by the wife of the owner to administer drenches, to smoke the headj and 
to apply hot water to tlie feet of the animal. In consequence the whole 
aspect of the disease was changed^ some of the drenches had been 
poured into the lungs| the latter, in consequence, had become congested 
and inflamed, and it was therefore no object to me to spend any more 
time on that animal. It died two days later, probably of pneumonia. 

I was anxious to make a few j?osf-wor#m examinations, but the disease, 
it seemed, had nearly run its course, and although two or three horses 
died every day while I was in Gorpus €hristi more desirous 

of having their horses treated (doctored) than of giving me assistance 
in my researches, never informed me of it till the next day, when the 
carcasses were decomposing. It was very warm—the mercury went up 
to 100^ every day— and they decomposed very rapidly. 

It sbould here be mentioned that Major Hinkle, who knows nearly 
every stock-raiser in Southwestern Texas, and went with me to' Duval 
and Kueces Counties to facilitate my work by introducfng me to Ms 
stock-raimhg Mends and acquaintances, took sick the first day we were 
in Corpus Christi, otherwise I DiighthaYe succee<led in getting, in some 
instances at least, more timely iiiformation as to the animals that died. 

It will not be necessary to give a detailed description of the symptoms, 
&CiV of every diseased animal examined, because the disease proved to 
be in every instance essentially the s Consequently, a special men- 
tion of a lew cases will sufdce to illustrate the nature of t^e enzootic 

Mr, La DotI)us Ghristi^ lost five animals, has 

©he colt sickf and two horses yet healthy. Till within two w^eeks of 
date^ (July 6) all his horses were running out and jlrinking pond-water, 
but during the last two weeks those yet aUve received on^y^ well-water. 
The first horse died three weeks since ; the second animal, a mare, died; 
soon after. Another one died just beibre the horses were taken from 
the prairie and^ confined to well- water for drinking. A mare, the dam 
of the suckling colt now sick ( J uly 6), died ten days since, but became 
aflected about the same time the dauL was stabled or taken from the 
prairie, T^ same lime, ^d the 

colt now diseased showed the first plain symptoms yesterday. It is now 
iu a semi- comatose condition, staggering and pressing to the right, and 
apparently blind ; in short, exhibits the same symptoms as described 
above. Breseribed a counter-imtant externally and saltpeter intexnally. 

Mr. E.JP, Dougherty^ who cl^^ concern- 
ing the enzootic as anybod losses in the neighborhood 
of Corpus Christi, or in a district along the coast extending about 
twenty-five miles in either direction— east, north, and west from that 
city— at ft ve hundred head of horses, and says the id ortality ceases in 
every instance a few (5 or 6) days after the animals are removed from 
the prairie and confined to well-water for drinking and to dry food. He 
also looks upon gi'azing in the dew as dangerous. 

Mr^VWilliamCody, on the Gso, twelve miles fcom Corpus Christi, lost 
six saddle horses and a good many stock horses. On his rairch, too, 
no further attacks took place after the horses were taken up and con- 
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fined to well-water for clrinkmg^^^^ to who ha¥e made 

observation, and wto clato^ havemperience in regard to the disease^ 
seem to agree that only sueii borseB become affected as are allowed to 
drink the water of pools, ponds, or so-called tanks and ditches^ and to 
graze wbila the dew is on the gTO animals which are kept in 

the stable and confined to well-water for drinMug seem to remain ex- 
empt, Further, that the disease in a few days ceased to spread after 
the horses were taken off the prairie aiid confined to well or cistern 
water far drinking. 

There ia yet one other point in r^^^^ which there seems to be no 
difterence of opinion/nameiy^ that h^^rses in good fleshy or rather ple- 
thoric, snfferedmtieh more, and became affected much sooner^ than those 
An a comparatively poor condition. A lew persons even claimed that 
horses thin in flesh remained altogether exempted. However that may 
be, I must admit that all those affected with the diseasej which I ha 
ah opportunity of ^eing, were in good condition. 

One other ease deserves special mention. On July 8 I was called by 
Mr, Thomas Warren, in Ck>rpus Christij to a hoi^e recently diseased. I 
found the animal a rather strong, middle-aged working horse, muscnlar 
and in good flesh, though not f had been running out on the 

prairie, became affected during the night or on the previous evening, 
and when found to be sick was not allowed to run out, but was kept in 
the stable-yard at home. The pulse was yet strong, or nearly normal, 
and did not exceed forty-eight beats in "the minute. It possibly was 
even lower, but as the horse was uncouacious, and threatened to fall 
down at any moment, it was impossible, and even dangerous, to make 
an accurate examination, Ail mu<^us membranes which I was able to 
examine ^xhibitad a norm^^ The animarl was apparently 

yet able to see, but staggered very much^ and had no control over its 
motory apparatus. He unconsciously pressed alternately forward and 
backward, staggered and ipeel^ed :&om one side, to the other, and came 
often near faUing ; but when apparently ready to fall iisuaUy regains 
sufficient control to remain on his legs. W offered food or water he 
showed some desire to eat and drink, and sometimes took a bite of food 
or a swallow of water. The owner had rubbed in oil of turpentine on 
the poll, and had drenched the animal with a mixture containing resin 
and some other things. I i)rescribed extern ally some oil of cantharides, 
to be applied as a counter-irritant on the poll, and internally saltpeter 
and carbolic acid, to be given in the water for drinking and in the food. 

July S (in the evening) .-*-Mr. Warren's horse shows decided improve- 
ment. The counter-irrifeint acts nicely; the staggering and reeling to 
and fro is much less; the animal can see, and eats and drinks some, but 
the pulse, aJthou^h not very weak, is slow, and dawn to thirty beats in 
a minute. ^ j 

July 0. — Mr. Warren's horse is in a very promising condition,' he 
walks about in the yard, has regained cousfderable control over his 
nmtoryapparatusf the staggering is much less; the appetite is tolerably 
good, at least when food or water is offered from a distance of a few 
yards he invariably comes and takes it J and thus gives proof that he 
caji hear and see. The pulse is thirty- two beats in a minute, and the 
temperature neai'ly normal. 

J^^^^ 10 (in the morning),— The horse is nearly aR right 5 but very 
little staggering or unsteadiness in walking can be observed^ appetite, 
cligestion, respiration, appear to be normal' the pu^ a little 

too low—thirty five beats in a mihute— and the temperature i^ the same 
as that of a healthy horse. 
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For reasons abeady stated, the ebances of m a posPmortem 
examioatioii of an animal, in wMcli jiiB moj^bid process not been 
affected by medical treatment br^na<5kery/ were, rather slim. Fortu- 
nately, I became acqUaiTJted with a^^ name of John 
BuGiij who liad lost severs^ who, not having any dead 
horse jimt then---the disease nearly run its course- 
was liberal^onagh to offer the sacrifiee of a sick colt, the dam x>f which 
had died a week since. Mr. Bunn^ on the 8th of July, took me ont to 
his ranch, aboiit foua* or five miles east of Corpus Ohristi, and several 
gentlemen of that city, among whom I will mention Dr, Spohn, Eev. 
Sogers, and Mr. Dougherty^ went with The colt, an animal about 
four or five months old, ha sick fully forty-eight hours, conse- 
quently the disease was at its height. The colt ajipeared to be uncon- 
scious and unable to see. It tumbled and reeled about, sometimes to 
one side and sometimes to the pt^^ the right 
than to the left. Its abdomen appeared to be drawn up. Its pulse was 
ieeble or scarcely per<^ but probably too low, or at least not 
accelerated. Tlie beats of the pulse could not be*accurately counted^ 
b^ause the animal was constantly staggering and tumbling about. 
The tempemture in the rectum was 102OF., or maybe half a degree 
higher, as the thermometer could not be applied the usual length of 
time. AU visible mucous membranes i>resented an almost normal 
appearance. 

The colt, after it had been examined as thoroughly as circumstances 
permitted, was killed by being stabbed in the heart, and thus bled to 
death. The blood presented a perfectly normal color. At the post- 
mortem examination, which was made by myself in the presence of the 
above-named gentlemen, the following changes were observed ; Ou 
opening the skull the du^ morbidly affected. 

The morbid cb the membrane and 

considerable congestion, a^^ more or less stagnation of the blood in 
the blood-vessels, appe^^^ to be the laost developed over the lon^- 
tudinal fissure and the adjacent parts of t^^^ anterior surface of both 
hemispheres, but were more extensive toward the left than toward the 
right, aad much more extensive or plainly developed over the hem- 
ispheres of the cerebrum than over ihecerebel^ or any other part of 
the brain. When the dura-mater was removed t cerebrum presented, 
especially in the upper and anterior portions of both hemispheres, 
eonsider&le congestion but no extravasations of blood, while the 
cerebeHum, medulla oblongata, and other portions of the brain ex- 
hibited, externally at least, a nearly nornial appearance. Continuing 
the examination , the ciioroid plexusses f veins) were found to be gorged 
with blood, and the v^ the two lateral, 

ventncles, but also the third, api)eared to be distended or abnormally 
large, and were fall---CQntained a large an almost clear 

serum, while the surrounding tissue I)resented an oedematous appear- 
ance. So other morbid changes c^ be found. After I had opened 
the skun, I also opened the other large cavities of the body, the chest 
and the abdominal ca^dty, and examined all the viscera, but was not 
able to detect any morbid changes, except some comparatively slight 
swellnrg or enlargement of the mesenteric glands. Lungs, heart, 
livt^, kidneys^ intestines, &c., appeared to be perfectly healthy. The 
stoinjMih and intestines, ^hea opeiied, did not only not exhibit afly 
morbid changes, but also were fxee from any entozoa, bots, &o. The 
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stpiiiach wag nearly destitute of food,^^ the large intestines eontamed 
a cpnsiderable quantity of fw^ the rectum, appeared 

be nnnsually dry, showing that the aniinal had been constipated. 

This was the only |?os*-mdr^^m examination I had an opportunity of 
making; but the result, that is, the morbid changes found, according 
to Mr. Bougherty^ Who stated that he had made BevexoX post-morteni 
examinations before^ my arrival, did not differ from what he found in 
other cases. Still, judging from the symptoms observed in living ani- 
mals, I have no doubt that in some cases, instead of the hemisplieres of 
the cerebrum, the cerebellum and other portions of the brain may con- 
stitute the most affected parts. 

When the colt was killed, a small vial was filled with blood just as it 
flowed out of the heart (the right ventricle), for the purpose of further 
examination under the microscope. I also took a diseased portion of 
the dura-mater for microscopic examination, but on account of the great 
heat could not very well examine it in its i^erfectlyj&esh condition, and 
therefore put it jmmediately in a 

THE CAUSES OF THE ENZOOTIC. 

In order to convey a correct idea of what probably, or almost beyond 
a doubt, constitutes the main cause of the enzootic, it will be uecessary 
to istate where and when it commenced, and to give a brief description 
of the countiy, or rather strij) of countiy^ in which the disease origi- 
nated and prevailed and to which it remained limited; 

The disease made its first appearance about the end of the first week 
or the beginning of the second tveek in June, on the >^ Juan Sais" ranch, 
.10 miles west of Corpus Ghristi, and from there veiy soon spread in 
eTOry direction. It reinained limited to a strip of country along the 
coast of about 50 to 00 miles in lengtii and. not m ore than 25 miles in 
width, that is, extending that far inland. OorpusQhristi may be consid- 
ered as about the center of this strip or belt along the coast It is a low 
and almost petfectly level country | a close observer, however, will see 
that comparatively narrow strips, running nearly parallel witii the coast, 
are a trifie lower than the rest of theland. These narrow strips are des- 
titute of brush or chaparal, and covered only with a somewhat coarse 
grass and such other plants as prefer to grow on ground iucMned to be Wet, 
while the balance of the land, though almost destitute of trees, is more 
or less densely covered with brush. About 4 or 5 weeks before my ar- 
rival in Corpus Christi they hud very heavy rains, at least so I was in 
formed, but since then very diy and hot weather has prevailed. In con- 
seg[ucnce of the heavy rains, all the lower strips of laud, the so-oalled 
"swales^" receiving all the wash from th,e higher, much broader, and 
chaparal-CQvered strips, became inundated^ temporarily at least. When 
it stopped raining a rapid evaporation took place, and the water not 
evaporated soon collected in the numerous ponda, ditches, so called hog- 
wallows, water-holes, &c. This water, however, not filtrated through 
the ground^ was s substances, and new organie 

life was soon developed. A microscopic examination, paa-ticularly of 
water-samples 1, 4, and 5, proved to be full of micrococci, bacteria, spi- 
rilla, and Z^a^^^^^C Only in Ko. 5 no hmilli coiiid be found, and Ko. 2 was 
the only sample nearly destitute of organic life, while Nos. 1 and 4, taken 
from pond^ which furnished drinkf ng water to a large niim ber of horses, 
which afterwards became affected with the disease and died, were full 
of all kinds of schizophytes. As before stated^ a sample of blood wm 
taken direetly from the heart of the colt killed by bleeding, and was 
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mlcroscopioally examined ^^^^^^a^^^ soon as I returned to town, conseqnently 
while yet perfiectl^ It also <^ontamed a considerable number of 

microoQcci. It must be me when I went to Corpus 

Glmsti I did not know anytM tlie horse enzootic, 

and expected to fijid entirely ^ d^ cattle ranches, I 

therefore had no microscope with nie, and was compelled to examine tlie 
samples of water and the blood with a comparatively inferior instm- 
ment and dry-workiug objective of Beck^ belonging to Dr. Spohn, 
who had tlie Mndness to offer of his instrument. Bo it 

happened that I neglected t<> make any drawings of the schizopbytes 
found, because I intended to take tbe water witli me to Sam Antonio and 
there make a more thorough examination. I took the samples witb me, 
btit as I ffld not am Antonio until the 13th, and as they were 

collected on the 6th , and every vial not only well filled but also well closed, 
most of the organisms, probably for want of oxygen, had disappeared 
when I made the second examination with my own instrument. The 
result, tberefore, remained unsatisfactory. Still, as the water when exam- 
ined immediately after it was collected was swarming with schizophytes, 
and a« all observers agree that only such horses became affected as had 
been drinking that kind of water, and as farther north, where the land 
is less level and more elevated, where swales and a less number of 
water-holes exist, and where the rainfall bad been much less, no horses 
became affected, there can hardly be any reasonable doubt that the 
wat^r of the ponds, " hog-wallows," ditches, and water-holes constituted 
the main cause of the enzootic. In other seasons or other years the 
rainfall is either much less, or, if not, is not immediately followed by 
such continued hot and dry weather as was recently the case in that 
strii) of country in which the ehzootic other years 

the peculiar conditions which it seems produced the main cause of the 
disease are not existing, or at least not existing to a sufficient extent. 
Further, the disease everywhere disappeared as soon as the water- holes, 
pond s, hog- wallows, ditches, &c., became dry (about the time of my 
arrival), or as soon as the horses were again comi)elled to go to their 
usual watering places, the Nueces Eiver, the Agua Dulce, &c., or to 
the large artificial ponds (tanks), wells, or cisterns for their drinking 
water. That the morbid process exclusively affected the brain and its 
membranes finds, probably, an explanation, if the necessary effect of the 
continued high temperature of tl^ a^ skies, bright suh- 

shine, and want of shadowy places (trees) is taken into consideration. 
Finally, the observation that only plethoric horses, or such as were in 
good flesh, became affected, is probably correct, because plethoric ani- 
mals are much more predisposed to congestions and stagnations of blood 
in the capillaries than aniinal^^ which lack blood or are in poor flesh. 
Captain Kennedy, one of the principal land-owners and stock-raisers in 
Southwest Texas, asserts that he has suceeded in stoj>ping the disease 
on his ranch by bleeding every horse not affected till weakness super- 
seded. Hon. 3. G. Oollins, another large stock-raiser, who resides in 
San Diego, but owns considerable land and live-stock in the coast dis- 
trict, has come to the same conclusion and also advocates bleeding as 
a means of prevention^ 

If the observations of these gentlemen are correct, and I have no 
reason to doubt that they are, the same result depleting the animal 
systeni .of; causing the animal to become less plethoric may also be 
aeeo%pli8lt(^ by^^^^i^^^^^ for instance, by giving physics or diu- 

retics, by keeping the ajQimals a little short, or, wh ere practicable, by 
acidulating the water for drinking by adding a small quantity of some 
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mineral acid. As a possible eouree of an auxiliary or predispovsing cauae 
the folIo\^ing may yet be mentioned: In the vicinity of Corpus Ohristi 
they had, this spring, particularly in May fmd the first part of Juno, 
CO I >ioHs rains, which caused a rapid and luxuriant growth of grass and 
tlius produced extraordinarily good pastiu^age; consequently, horses and 
other live-stock had plenty to eat, rapidly gained flesh, and, if I am cx)r- 
rectly informed, were, in June, on an average, in a better condition as to 
flesh than is usual at that season of the year. 

Still, the best and surest means of prevention proved to be to tiike 
the horses to be protected off the ranch, to keep them in a stable, yard, 
or conal, and to water them exclusively from a well or cistern till the 
danger of becoming affected had i)as8ed, or what is the same, till the 
pond, water-holes, &c., become dry. Wherever that was done no further 
outbreaks occurred except in such animals as had previously become 
infected. At any rate no other measures of prevention and not even a 
separation of the healthy animals from the sick ones were found to be 
necessary, because the disease, althougli infecUous^it probably is^ com- 
mnmWted to a suckling colt by the milk of its dam if the Tatter is dis- 
eased-^is evidently not conta^ous. 

DXJEA:Tioisr, HOBTixi!nr, ajo) treatment. 

Judging from those cases that came to my knowledge, I have to 
conclude that the period of incnbation does not exceed eight days, and 
in most cases probably not naore than four to six days. The duration 
of the disease, or the time which elapses between the a^ppearance of the 
first symptoms and the usually f§»tal termination, is from one to three 
days^/seidom longer. It is true, some horses affected with the enjaootic 
died.iifter a si^lmess of fooTj flv^ or six days, and maybe even later, 
but these animals, I have good reason to believe, would^have survived 
If nothing had been done to tiem ; t^ey did .not die of cerebro-menig- 
gitis^ but in consequence of the: trea^ ^They were 

all animals which had been repeatedly drenched, and being unable 
to swallow, to a certain extent at least, there can be no doubt more or 
less of the drench was poured down into the lungs. Borne of the Corpus 
Christi horse-doctors, finding that the sick horses did not want (!) to 
swallow what they intendecl to give them, poured their nostrums iu 
through the nose. Comment is not necessarj^ — at any rate it is a fact 
that nearly all the horses that died after the third or fourth day died of 
pneumonia, brought on by pouring medicihes into the lungs. 

Some of the Cori>us Christi physicians prescribed application of ice 
on the poll of the animals, and the result, probably, would have been 
a favorable one if the owners of the animals had continued those. appli- 
cations for a sufficient length of time, but that^ as far as I could leain, 
was never done. In most casea eith^ but one applicMion was taade 
and the ice put on soon melted, or the ice was not secured in its place 
and soon dropped; consequently, the result was just about the opposite 
of what the pliysicians expected it would be. The cooling was only 
temporary, and before it could produce any favorable result^s a reaction 
set in and the disease invariably took a turu for the worse. I therefore 
recommended a different course and ap[)lied counter-irritants, ap[)arenti y 
with very good results, and gave interually almost exclusively only such 
medicines as seemed to be indicated and were voluntarily taken, either 
with tlie water for drinking or with the food, because it soon became^ 
apparent that the excitement of the animal, caused by usiu^j: torce in 
giving medicines, did far more harm than the medicine could do good. 
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Besifles Biat, it is a well-lmown fact most raedicinfe hare at best btit 
very little enef*'t where the center of the nervous system is morbidly 
affected. Diily two^ or perhapa^ treated strictly iii 

accoMMee with my directionsj ajid bdthjreco iof the 

third animal iail^^ 

The mortyity w^ If the Matemehis made to m^ by dif- 

ferent persons are correct, not more than 6 or 10 per cent of aU the 
Jtorses that became affected survived, and in moBtdf them the recoveiy 
wa^ only p^Mal or i^ considerable pressure upon the 

brain, caused ^^p^^ pf fiuid (exucktioa) in the 

ventricles, rem ai^^ made the ammals worthless. 

T^ty i^pectfuily Mbhri^^ 

H. J. jD^TMEM 

SM AiTTONib^ Tex., ^^tcat 10, 1882. 



EXTEAOTS FEOM LETTEES OF OOEEESPOI^DENTS. 

INTBRLOBULAB PKEITMGNIA AMONa CALVES.— In December last Br. 
H. J. Detmers was directed by the Gommissioner of A^culture to in- 
vestigate an outbreak of disease among calves in Henderson Couuty, 
Illinois, which at the time w^s tliought to be that of contagioas pleuro- 
pneumonia. After a visit to the a thorough investigation of 
the malady he submitted the following report: 

Oil the 19 1^^^^^^ a lotWr from .Hori. Jii^ of Oquawka, Henr 

derson Countyj Blindis^ requesting me to borne .and examine a herd of Eastern calves 
afflicted Mth a fatal diseaae, whicb was, or feared might be, contagious pleurp-pneu- 
nioiiia. I at OHxie forwarded the letter to you, aud, to save time, tools the firal tijain 
to Oquawkaj where 1 arriveel about noon the next day. The cattle, I learned, wer6 
at Eozetta>_abptit 5 miles from Oquawka, and the examinatiim' was postponed ti), the 
next d5;y, December Sli on account of rain, at the request of the owner of the cattle, 
Mt' Kennedy. --Next morning Mr. Peterson, arid myself went to Bozetta, where: we 
fouiid on the preinisee of Mr. Kennedy^ in a large feed-lot by themselvesj, about 4(3 head 
of Bastern calvea, many, Or perhaps most, Of them evidently diyeased, very much ema^ 
cfiMiedj and in very po^ 

Mr. Kennedy^ i learned, had bought in the Ghioago stockyards, on September 7, 60 
head of. Eastern calves, alleged to have come from 7T'%S'iern New York. They were 
nearly all rather youn^ and small, but otherwise, according to Mr. Kennedy, did not 
appear to be unhealthy at that time, nor did any: of exhibit plain symptoms of 
disease until about the latter part of October or beginning of November. 

In November they be^an to die, and on my arrival 20 calves of the original 60 had 
died, the last ^ne on the tnoruing of the day of my arrival. Mr. Kennedy and his 
neighbors became alarmed) n^ much on account of the actual loss, but because of 
the possibility that the disease, which manifested itself as a very fatal lung ma My, 
juight prove to be the much-dreaded pleuro-pneunionia. Therefore strict inquiries 
were made as to the part, o^ of lN^ew YOrk^fr^ the calves had b^n 

brought. V it was alleged come irohi: Western ^?"ew York, but it wiis 

fDuad tb«y had been raised in the eastern paj;ts_aiid from there sent to Western New 
York to be shipped to Chicago. On learning this the anxiety of Mr. KeniJedy and his 
neighbors was increased. : ^ _ 

As I fi>uiid many of the surviving calves diseased, and some in an almost dying con- 
dition; I had abuiidant material for ex^^ found in every case lobular 
pheumonia. In a iew animals tbe disease was attended wiUi more or less aitection of 
the pleura, arid in seveml it was found t<) be complicated with aceumulationa of exu- 
dation (dropsy) in the chest, abdominar cavity, and subcutaneous tissues. The tem- 
perature In the rectum of the animals examined ranged from 101^ to 103^ P,, and a^ 
aiiecultatiqii of the thorax revealed in every miimal ab^^ sounds, but in none that 
absolute silen ce characteristic of an advanee<{ stage of pleuro - pneumonia, and the per* 
cussion soumlj too, was more resonant thg-n is usually the case iu the latter diBeaae. 

As one animal had died an hour or two before piy arrival, and this afforded a good 
oppoiiiunitj^for a-po8^«ior^er/i exannnatioh, it/ wafi not deeinod necessary to kill one for 
that purpose. The carcass^ which was already skinned, contained but Little blood 
find was ill aai ema^^ Oa opening the cheat j both limgs were found" to 



372 REI*OET OF THE COMMISSimEE OF AG^RICUIiTUEE. 



be diseased with lobtilar pnetimoma, and presented a spotted appearance, for gronps 
of diseased lobules^ surrounded by yet healthy tissne, were parti ^hepatized and i>er- 
fectly impervious to air, still presenting their norraai structure and merely filled with 
MoGHi serum or recent and still fluid exudation. The morbid changes^^ althongh not 
limited to any particular portion of either lung, were mo&t developed and most atcteu - 
sive in the auteiior lobes, bat even in the latter the intwlohuldr connective tissue was 
comparatively free from anyexvAatton, Plenras and pericardium appeai'ed to be healthy, 
and no other niorbid changes of any consequence could be fo and. 

The examination of the living animals, and still more the j)os^m(»^fem esaminatiou 
of the dead on e^ proved beyond a doubt that the disease/ although very fatal, and, as 
for as I could learn, coniined to the Eastern . calves, is not plmro-pneumonia, or J)ovine 
Imgrplagmj but 8imj>ly a lobular pneumonia, due to want of acciioiatizatidn and other 
external causes. 

It may yet be remarked that all the examinations were made in the presence of aev-- 
eral witnesses, among whom I will name the owner, Mr, Kennedy , Dr, Brown, of Eozetta, 
ajid Hon. James Peterson, of Oq-uawka. 

Ghaebon, OB Ais^THitAX.— Charles P/^^^L^ F. E. C. V. S., writing 
under xlate of January 10, 1882, says : 

In a letter written to you from London/ England, July 26, 1881, and in one from 
- Liverpool, August 15, i called your attention to the fact that Eu am an wools, &c., were 
bemg shipped to this country, and that there existed a danger eonsequently that the 
diseaae known as anthrax, charbon, or, in man, malicrnant pustule, might be intro- 
duced. Although atthat time I had never heard of any thing that led me to suppose that 
this disease had been so introduced into this country, upon my amvalhere I _ma*le cer- 
tain inquiries, which resulted in the following letter from Mr, T. E. Stone, a copy of 
which I inclose you. ^ ; 

Tbe following is a copy of the letter alluded to by Dr. Lyman, and is 
dated Walpole, Mass., December 27, 1881; 

■ Yours of this date received. I oannpt tell you how many cases of anthrax (charbon) 
have occuned at Hyde Park, nor do I believe anyone else can. The superintendent of 
the factory there and the overseer are both anxious to divert attention from the ex- 
istence at any time of such a disease, and aa there , are several physicians there, and 
only in the extreme local forms is it likely t& attract the attention of an inexperienced 
(in the malady ) praetitioner, I have no doubt it has been uiuch more frequent than 
ihas been generally known. Years ago, when the hair factory was located here in 
Walpole, 1 used to see a gr^t many eases of all forms of the malady; and since then, 
from being acquainted with the men who are operatives here, I have learned of the 
existence of the disoase in New York Gity , in Pawtncket, Hyde Park, and, in fact, in 
nearly everyplace in which the curledrbair business is carried on. I have hot known 
of any epidemic of this disease in Massachusetts among animals, but it ha« prevailed 
in Texas and North Carolina. A case occurred in Norwood, Mass., about forty or niore 
years ago, and was d< scribed to me by the patient, and the person who contracted 
the disease at the same time died. Both had skinned a cow that had died on the road. 
I had two oases last year which occnrred in pereoiis employed in a wool-washing es- 
tablishEQent in Walii)le, and due, probablv, to a lot of 

Profei^or Cressy, of the Agricnltural College, wrote me a few years ago that the 
disease had existed among the cows in some parts of Connecticut, and I do not doubt 
it is somewhat common at times and places j for the average country horse-doctor, 
who is the one to see such cases, is, so far as X can judge, not very well up in com- 
parative pathology/ Although the discasfi has existed for yeai-s in Texas, I found 
that Dr. Smith, of San AntoniOj medical director of that department, did not know of 
it. I do not know of any offleiar statistics in regard to the disease, but I think th^re 
was a commission appoints two or three years ago by the general government tare- 
port on certain cattle diseases, but have not bad time to keep track of tbe matter, 

Br. Arthur H. Nichols made a report to the State board of health in 1871. Since 
that report, I have ha<l, I think, about eight cases, and at the time I wrote the paper 
quoted by him, I had had from ten to fifteen additional cases, which, for fear of possi- 
ble errors, I did not include in the rep<)rt. 1 have been exceedingly interested in the 
recent discoveries of M. Pasteur, and had great curiosity to know whether his method 
of inoculatioa of a modified vims would act as efficaciously in men as it has done in 
Bheep.--- ■ - " * \ ■ ^ ■ ' " "-" _ 

Texas CATTLE feyee.— Mr. S. J. Fletcher, Wincheste Clark County, 
MiBSouri, gives the following aecount of an outbimk of Texas fever 
among cattle in Mb neighbortiood : 

Some years ago Mr. Stours, a neighbor, brought about 200 head of Texas cattle to 
graze on the prairie near my place* Every animal that came in contact with these 
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cattle, or walked over the ground where they had heen, died. At Greorie^s Landing, 
seven miles disX ant, all the cattle died, althongh not one of them had been aHowed 
to^ go among the Texas am mals. The l^xans were that they literally 

dropped from them. Mr, Stoiira was forced to pnt his cattle into incloned paBtures, 
where they remaiiied until November. In about three weeks after their removal a 
Mr. Carscadden put on the same pastures a hirge nnmber of fattening cattle, after a 
hard frost. Soon many of these sickened. The remainder were removed, leaving 
about sixty that showed syniptoins of sickness. Of these, fifty-seven died. All the 
Tesans seemed remarkably healthy, and fattened well, I herded ray cattle two or 
three miles distant from them, except one fine Durham heifer which got among them 
and died in abouti three weeks, full of ticks. 

Mr. George Hatzfeld, of writing on the same 

snljjeet, says : 

We have had many cases of Texas fever in this county. I will only cite a list of 
losses in township 26, raiige 30, Newton County, showing the number and value of 
the cattle lost by this disease. 

^ Value. 



Nich. Krill, 4 cows . • . . . . . - - ......•«• ..•^..y. - ...... ^100 

A. J. Buzzard, 14 fattening cattle ... . . . . . . .... - ... — - — - ^ ........... .« 210 

T. Bradley,^ cows .......... 50 

S. Blevins, 2 CO ws — . 50 

J. Gilman, 2 cows . . . . . ^ . - 50 

John Pricey 3 fattening cattle ...... ...... 65 

O. Baker, 4 tattHening cattle .•..«. .....; ..>.-. ..-... 95 

J, Hewitt, 6 cows . ..>...--......-.......-.:..-.-.--... ^i... ..... 150 

N« K. Kaufman, 3 cows w... ........ ai.... .... _ T5 



: Total, 39 cattle . ..•«••. .... . .... ■ ...... . . .« ...... - ••*«.• .a^^ ^SSO 

This is about an average of losses through the whole county. 

Tuberculosis.— Dr. R. Jennings, of Detroit, Mich., says in regard 
to this disease, and his method of treating it: 

Wo ha ve at least two herds of eattle in this State affected by tuberculous disesbse, 
the resiilt or terminaUon of bronchiar pUf'tiinonia. These herds are distant from 
each other about forty or fifty miles. In eacli the disease began in the bull, and 
spread gradually among both herds, leaving little doubt as to its contagions nature. 
It appeared on both farms at about the same time. I was called to see both herds 
last July (1881). In October following one of the bulls was killed and an autopBy 
made bjvhon-professioiialSj^^w satisfied the owner (from his reading upon the snbr 
Ject) that t>ieuro-piieumonia prevailed among his stock. His description of ihe patho- 
logical changes were at variance with those of pleuro-pneumonia, as there wjis no 
hepatizationV or any indicatiou of it in any portion of the lung. I convinced him of 
the eiTor, and requested him to send me portions of the diseased structures for exami- 
nation, in the event of his losing any more of his herd. 

On the 23d of November following I received parts of the thoracic and abdominal 
viscera, all of Which were in a tubcrcul ons condition. A brief aoeount of these patho- 
logical specimens was given by me in the Michigan i^Tamer, mailed herewith. 

in the treatment of this disease in cattle I have recoTnmended, as a test of their 
virtue, the hypophosphites of lime and soda thus f^ir with apparently ^ood elfoets. 
The necessary prfeautions havti been taken to guard against the spread ot the diseasej^ 
and also for preventing any unnecessary alarm^^^^^a^^ the of cattle-breeders of this 
State. " " . . / . . ^ v^ . ; .; . -- ; . - 

PmSC AUTTONS AGAINST THE SPBBAI> OIi' LUNa PLAGUE OF CATTLE.-— 

Bince tfie pubHeation of Sf^eciiil Report ifo. 34^ of this department, Gov- 
ernor Ounom, of Illinois/ has issued the foU^^ proclamation: 

State ^i" I12LIN6IS, ExECiTTivE Department, 

iSpHngfialdj III,, Nove7iiher lj l8St\ 
In pursuance of the act of the general assembly of the State of Illinois, entitled 
**An act to suppress and prevent the spread of pleuro-pneumorjia among cattle," ap- 
pro vetV May iU, I, Shelby M. Cullom, governor of the State of Illinois, do hereby pro- 
claim that I have good reason to believe that pleuro-pneumonia anvong cattle has 
become epidemic in ct^rtain localities in the States of Connecticut, New York, Penn- 
sylvania, New Jersey, Delaware, and Maryland, viz., in ihe county of Fairfield^ in 
the Stat© of Connectieut ; in the counties of Putnam, Westchester, Kings, and Queens, 
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in the state of New York ; in the eonnties of Lehigh, BuckSj Berks, Montgomery^ 
Philadelphia, Delaware, Chester, Lancaafcor, York, Adams/ and Cnml)erlahdf in 
State of Pennsylvania; in the counties of l^ergen/ Hndson, Mor^s, EssM, 
Sonioraet, llnnterdon, Middlesex, Mercer, Monmouth, Ocean, Burlingfem, Camden, 
ItioiiceHter, and Atiautic, in the State of New Jersey; in the county of New Castle, 
in the ^tate of Dolaware ; and in the eonnties of Cecil,^ Harford, Baltimore^ Howard, 
and Carroll, in the State of Maryland; and Thereby, as reqiiired by said; act, prohibit 
tne importation of any domestic an species into this State fi-om 

the aibreBaid eonnties in the States of Connecticut, New York, PennsylYania, New 
Jei-sey, Wlawar^^ amd Maryland atter the 10th day of November: instant,^ niilesB ao- 
cdmpanied by a oertiiicate of heal th properly signed by a duly authorized veterihai^ 
inspector. Any corporation or iiidrvidriarwho shall transixirt/ receive; or convey siich 
prohibited stock shail lie deemed guilly of a misdemeanor, and upon conviction 
thereof shall be fin^ not leas than |1,0(^ more than $10,000 for each and every 
of&.-ii6e, an<! ^'^z Ll be liable for any and all damage or Iobs that may be sngtained by 
any party or T>p r ,ues by reason of the importation or transportation of such prohibited 
stocfc (Section 4 of act 

In testimony wiereof T here^ the great seal of the State to 

be affixed. 

Done at the city of Springfield, the day and year above written, 

' V S/M. CULXiOM. 

By the Gevemor r ^ _ ; 

MoBTAjiiTY A^^ IN W^TSCGNSIN.--]^^^ Britton, 

Waslibu rn J Grau t Ooimty, Wiscoi) m ri , furnkhes th e fo lip wi n g description 
of a disease which has proved quite fatal to a flock of lambs belouging 
to Mr. J. M. Morris, a neighbor of his: 

Mr. J, Morris^ residing one and a half miles southeast of my reMdence, had, last ^ 
fall, twenty-three larnbs that were weaned last spring. Late .in the fall he notioed 
that two or three of them had the scours,-' and began to treat them for it, sparing 
neither pains nor expenHe ; but M vain; About the 1st of January they began: to die, 
and up to this date he has lost ten, atid this mbrning showed me two that were dying 
and another beginning with the symiitotns of scours. After these sympt^^ms appear, 
the * 'scours "continue for six or eight days. The excrement, smeared oyer the pos- 
terior parts^ has the appearance of tar.; eat heartily all thi8 tinie, and then food 
is refused ; then the animai,; after lying down, ha^j not the strength to get up unless 
assisted, and in about two days it will die. D nring the entire time, with the exception 
of the last: two days, it looks well and bright aboivt the eyes, with the exceptiou of a 
slight discharge from the inner cover of a light, mattery color. The liver appears to 
te is- healtiiy condition ; the gall-bladder freeof gall, and distended to its utmost with 
gas or air^ a portion of the lungs bighiy congested aiid slightly filled with a watery 
froth, the rmnainingparts having a healthy and natural appearance. The first stomach 
is gorged to its greatreet capacity with food imdiges ted; no other evideuees of disease 
found in the stomach* Small intestines empty, exce|>t that when cut iflf a veiy light 
yellow mncus can be forced from them by Btripping through the fingers ; the large in- 
testines partly filled with excrement a little thinner than putty^ bnt showing no ap- 
pearance of a liquid thin enough for the scours," and all the inside is covered at 
intervals of a half inch with little sacks the size of a small pea. each filled with a sub- 
stance looking very much like dry ihne. _ . : 

At death the animals are extremely lean in flesh, and. tha odor on opening the carcass 
is very ofiFensive, - 

None of the tsther sheep appear to be afFf;cted, unless it is shown by the excrement 
of ail of them; being discharged at, about the consistency of the same from that of a 
calf. Thei^ is no appearance of sheep dung about the pens^ and they are all dry-fed. 
SanUa^ sn^rronndings good, feed included. 

Swine PLAaiTB in Arkansas.— Mr. F, J. Smith, president of the 
Independence County iLgTi(3nltural and Mechaiiieal ABBociatioUj writes 
from BatesYlile, Ark.5 under recent date, as follows: 

One of the greatest evils the farmers of this section are compelled to con tend against 
is what is called hog cholera. On my place, this disease has appeared among my swine 
three times within fonr year;>i. Theifirst time I lost 78 hog.s ; the second lis—lnclud- 
ing 8 full-blooded sows which cost me |50 each. The disease is now among my hogs 
for the third time, and up to t?he present time 10 pork hogs, averaging ;]00 pounds, 25 
shoats, and very fine full-blooded gelts. I have tried many recommended remedies, 
mthout success. 1 attribute the diaease in this neighborhood to careless management. 
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Hop:8 ar© Tieglecterl aDd starved. Nearly ©very fall we have some kind of mast, bnt 
that giving out, the animals axe left in the woods Wtthont anything to 'eat. They 
become wonuy and Ion sy. 

As an example, two ywsons near Batesville, abont 4 miles frpra my place, have more 
than loo head of hogs mniurig at large, withont care of any kif d. Nothing is don© 
"With the animals that swben, and thie dead are pmnitted to lie where they die. This 
has brought the dinease to my 6Wn farm. While pork was largely exported fiff)m fclua 
county several years ago, there is not now enongh raised to supply the people here. 
Farmers are. discouraged. Y(e have not been clear of cholera for several years. There 
is only one remedy — ^ law cornpeTliug every owner to put up his hogs as soon as any 
dist^ade is diRcovered amcTUg them.' 

Thd loss sustained by fanners through this disease of cholera is almost incredible. It 
discourages efforts to imj)rove their stpck. I have expeniled nearly |1,000 for improved 
and full-blooded hogs, i\ud twice Ixave 1 tost all on my place ; and yet'I take extra care of 
my swine, keepin^them well snnptiod with good spritii water and fresh air, ohan;:jing 
their beds every night. Babh mOfhitig 1 sprinkle linie oVer the lying-down platu^s, 
and put a sui'ail quantity iiito th^^lbps. It 'h&k proVefl afi's^'tiBfactorjr «^y i^medy 
I have tried. ' .■ . -■ ^ ; 

Breeding and CARh} of farm animals.— Mr. Henry C. Miller, ol 
WesStpprt, Decatur Qounty, jCudiana, give§ fjie followiug good advice 
regarding the breeding and tre^if;meuj; of farm animals ; 

Doubtless the extent of losses of farm animals mig^t be lessened by proper oar© in 
breeding as well as care and trealmeut. 4?o secure docility, stamina, and immunity 
&om disease great care should bo of)servo<l iu caring for the horse espi^cially. The 
Vieiou^ hikhit of breeding blind and htoken <Jown wrecks of mares to worthless etallions 
and originals thin in flesh, deficient in bone alDd niuscl« as well as in spirit, is doubt- 
less the cause of two-thirds of tUe dieeases that a$eot hordes, fhe practice should 
not opiy be ijiscountenanced but prevented, if possible, by penal laws enacted by the 
legislatures of the States. This noble animal snoilld be reared with intent to attain aa 
high a degree of perfection as poMsible by l)reeding from none but perfectly sound marea 
a§ well as stallions— a lar^e, btillianteye,'WelUdev©lotied mnsclis, symmetry of form, and 
entire exemption from blemish. Much cap ^ done to secttre exemption from disease by 
proper food and grooming. . . 

XiJattle have been greatJy improved by crossing with Durham bulls. Many of such 
herds are nearly equal to thte Kentucky Shorthorikft. Our cattle ©an, ftnd, dbubtless, will, 
be further i in pro\-ed in this coiintry. Their general health is good. Their sanitary 
condition may be improved by protection from inclemert t weather by means of sheds and 
stabling. The ^rade of our cattle is kept at a low standard by poor families aliowitig 
cows t6 get with calf by any scrub bull that can serve them rather than patronifce 
blooded bulls at a reas'^natde eharge. I think serub bulls should be prohibited front 
runuing at large by legal enactment. Castration of aU such bnlls before three manthd 
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Loss of hogs still continues from cholera, thumps, quinsey, ana many other diseases. 
It is difficult to count eri^ct any of thepi. The higher the improvement in stock the 
mote subject to disease, with increased fatality, herds apparently become. When we 
had the long-nosed elm-peeh'r," vtith long bristles, the diseiases that now so fatally 
affect our hogs were unknown. We cannot think of permitting ourhojdfs to degenerate 
to the original woods breeds, but by better care and the use of rem^es must coun- 
terakit disease the best we may, and let improvement progress. 

Anthrax or charbon in Texas. — ^^The symptoms givjen in the fol- 
lowing letter from Mr, E. B. Jarmon, Kerr County, Texas, indicate 
anthrax, or charbon. A full description of this disease is given in S])ecial 
Keport, JS'o. 34, of this department^ to which the attention of the reader 
is directed. Mr. Jarmon says: 

The animal becomes lame in one le^, generally one of its hind legs; ears drooping; 
eyes a little red and very dull. Tbe auimal is averse to moving about-, and generally dies 
in from six to twenty-four hours. Al ler death the leg t'hat was affected is bAtjUr blood- 
shotten; the entire side shows evidence of disease; a bloody substance eSees from 
its nostrils, and the stomach is dry and parched. The disease is known here a6 the 
black- leg, and considered by some to be a kind of murrain, ft is very fatal, and con- 
fined almost entirely to young stock of from six to eighteen months old. Occasionally, 
bnt very seldom, it attacks a two-year old. It ha& prevailed among the stock here 
for about four years, and is generally bonfined to oae neighborhood or stock range at 
a time. When it gets into a herd it is not nnnsaal for from one-fifth te ooe*third of 
them to die. 
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tEE\nBNTIVE FOB SWTNE PLAOtJE AND I'OWL CHOLERA.— Mr. J. Yar- 

boToagi^ of Calhoun County^ Missi^ippi, writes as follows : 

In tMs county we find tliat P%fQ^a^ boiled in slop, and given 

&i intervals of two or three weeks, will prevent the. appearance of swiae plague. 
Gives to fowls in tfieit drinking water, it will alio prevent the appearance of fowl 
cholera. 

Swiim PLAaim IK MiOHi0^ descriM .below by 

Mr. Eugene Garpeater, of Grand Eapids,Micli.^is tlie most fatal type of 

swineplague: 

A strange malady has suddenly made its appearance among the hogs owned by two 
or three farmers in t he township of Gaines, in Kent County, Michigan. When the dis- 
ease uranifests itself, large red blotches are observed to appear upon the lK)dy of the 
animal/ acconipamed by a profuse discharge of blood from the mouth and nostrils; 
1^6 victim seems to be in iutense agony and to experience great difficulty in breathing, 
and very soon dies. 

SwiNE PLAGUE IN THE SoxJTHWEST.— Mr. Charles 0. Robinson, Gum 
Wood, Sunflower GouTity^ MissIs^^^^ gives the foUowmg account of the 
iinporation of swine plague into that county: 

I have to report the appearance of cholera among the hogs in this immediate vicinity. 
It was introdnced here in the latter part of the winter, or early in the spring, by the 
introduction here of two Berltsbires. Both died, and the disease has spread among 
the native hogs, which are dying in lao-ge numbers. The native hogs have been here- 
tofore nearly wholly exempt. Fancy breedsappoartobemoresnbjecttothediseavse. AU 
the hogs that die (and all die that take it) pass a watery blood from the mouth, nose, 
and fundament. The ho^s that stay in the woods and do not come about the settle- 
ments are free from the disease. 

Swine DISEASE in Soijth Carolina.— Mr. E. J.Donaldson, George- 
town! S. C., writes as foU^^ 

I am raising lal^e numbers of hDg% and find this season a disease among them 
hitherto unknown t<i me, viz., a loss of power in the loins, from which they gradually 
die. It is principally among the pigs, but occasionally a brood 8«w has it. The jugs 
affected aa^'e, for the most part, the best, in fine order, and continue to eat until they 
die. There are none of the symptoms of ordinary hog-cholera, the disease appearing. 
tO:be confined to the loins, the animal losing all power in the hind legs. O^ccas^onally 
it reaches the fore legs when the feet curve in. i have lost hundreds of pigs this 
seaaon. The pens are in good order and kept clean, and the pigs allowed to run out. I 
have fed sulphur, charcoal, and sulphate of iron ; but those affected seldom recover. 
The food is rice flour, fed uncooked. 

iiAtTDANUM^^ Hare^ Cordington, 

Morrow County, Ohiov gives the following as his treatment of hogs 
suffering with the plague: 

In regard to treating the swine plague, or fever, I think nothing should be given 
that wnl create fever. In the cases I have had I gave gunpowder aud cold water 
first, then laudanum to cause sleep. After this sleep I at once give linseed oil and 
ammonia. This treatment has been efficiejQt in every ease. I think that salt, ashes, 
black a,ntimouy, lime, soap, and turpentine, have a tendency to shorttm the life of the 
hog. If the farmer will open ene ^f his hogs he wUl find that all medicines used 
should be to quiet the aniinal and reduce the fever. 

Contagious PLEUKO-PNEinyioNiA in Yieginia.— In reply to a letter 
of inquiry from the Comunssioner of AgTieulture, addressed to Dr. 
Thomas Pollard, Gomnnssioner of Agrienltiire for the Commonwealth 
of Virginia, that gentleioaan, writing un^^^ of September last, says: 

^ I have addressed letters to various prominent cattle-raisers in Virginia, asking for 
information on this subject, and have received replies from the tbl lowing gentlemen, 
viz : Col. Roy Beverley, The Plains," Panqmer County ; Mr. W. W. Kennan, Sabot 
Island, Goochland County ; Mr. E. S. Woodward, JauesviUe, Lee County ; Mr. A. M. 
Bowman, Waynesborough, Augusta County; Mr. Jos, Cloyd; Dublin, Pulaski County; 
Geo. Johnston, Alexjindria; Col. Gea. W. Palmers, Saltville, Washington County ; 
Mri A. P. Rowe, Fredericksburg; Mr. Seddon Jones, Rapid an, Ojange County; Mr. 
BV W. Dobyns, Hillsviile, Carroll County f and Green Fan ar, Orange County, 
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Tb^ey all^ mth the exception of Colonel Beverley, say there is no pleurtHpnenmonia 
in their section m far as they know. Colonel Beverley says it prevailed last winter on 
the dairy farm of Col. Geo. Johnston, near A.lexandria. I wrote at one© to Colonel 
Johnftton requestinja: a candid reply as to the existence of the disease on his farm or 
in his section. He replies there is no disease (plenro-pneinnonia) on his farm or in his 
section; that the last case he had was in December last, which wm treated sneezes-: 
fully by his neighbor, Mr. K. F. Roberts, near Alexandria, and who, he says, has had 
raiioh experience with the disease, and could give me more infai mation in regard to 
it than any other fariuer in that section. 1 wrote to him, hut have failed to receive a 
reply. ^ 

Colonel Beverley also says that phniro-pnoumonia existed eighteen months ago on a 
farm in Powhatan County, controlled by Mr. W. W. Kennon, being introduced there 
by a bull imported from England or Maryland, or both. Upon writing to Mr. Kennon 
he saya the disease does not exist on his fiimi or in his section. We know the disease 
has prevailed up to last winter around Alexandria for several j^ears, but from the 
tegtimoijy of Colonel Johnson and others we have reason t« believe it has been ex- 
>tinguiRhed, The testimony is yery emphatic that it prevails in no other section of 
Virginia. 
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Sib: I have the honor to present the Mlowing report of the work 
done by ttie Ghemieid Di^^ of tlie Annual 

Eeport of the^ Bjb^ of ISSOr 

REPOET OF A]Sr4.BYTlC AL AND OTHBK. W01?K D0N13 ON SOBOHUM AND 
OOEN STALKS BY THE CHEMIOAI^^ 

Varieties of sorghit^^ mixize grown on grounds of the DefOirtment of 

For the purpose of continuing the investigation of the several vari- 
eties of sbrghaih and maize, with; the view of ascertaining their yalae 
as sources of sugar, there were planted upon the department grounds, 
upon the 20th day of April/ IS^Sl, tldrty-eight varieti^^ of sorghum^ 
and upon the 30th day of April eight varieties of maize. 
; The sorghum and maize were planted in drills, the drills being 3 feet 
apart for the sorglium and 3^ for the malzo, and after the plants were 
about 3 iuiilies high they were th ion ed out to about 3 incbe^^, and when 
about ti inches high they were thinned out so tiiat the sorghum plants 
averaged from i te 5 inches apart, while the maize stalks were about; 8 
inche&apa>rt.;:r^. 

Of the above varieties of sorghum and maize every hind was up May 
9, excepting only the sorghum l^o. i; the see of wlaeh failed to germi- 
nate. 16th. 

The sorgho plat about 450 by llO 

feetvancl the rows of each variety ran lengthwise the plat and in direc- 
tion east and west 

: About half of this plat had been planted in sorghum the previous 
year ; the remainder had been recently broken up by the plow, 
r Besides the thinntng out already mentioned the crop received the usual 
cultivation given to maize, andvin addition, care was taken to remove 
the suckers which sprang up from the roots from half of each row of 
sorghumY the plat being divided into nearly equal portions by a line 
passing north and southj the suiikers l>eing allow to grow npon^ the 
eastern hali^ and being removed fiom the western h^ilf of the plat. 

The ^na:lyses of juices given in the pages of this report are from 
canes selected fi-om^the suckered half of each variety of sorghum^ un- 
less otherwise mentioned. 

- " A portion of the iield in the unsuckered half having been plowed np, 
that portion was replanted on June 13, and ten varieties were thus 
replanted. Keither of these varieties ].tlanted at this date attained any 
fair development, but were dwarfed and jLinhcaithy. Keterence to this 
will be made again in this report, 
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The several varieties of sorghum planted, and tlxe sources whence the 

seed was obtainedj were as Mlowsr - 

No. Iv Early Aml>er. Ephraira Link, Greeneville, Tenn. 
Ko. 2; Early Golden. A. B. Swain, ElysiaUj Minn. . 
1^0, 3. Whit6 Liberian^ Ne^^ 

^To. 4, White Liberian. Eush G. Learning, Decatur, Kebr* 

m 5. Black Top. B. Wt^^^^^ Cokesbary, S. 0. 

No. 6. African. W. E. Parke, Carlisle, Ky. 

No. 7. White Mammoth; Amos Gari>ei)ter, Oarpenter's Store, Mo. 

No, 8, Qoniseeana. Blymyer Manufactming^ Gompany, Cincinnati, 
Ohio. ; 

No. 9. Eegulia^r Sorgo. Blymy^^^ Company^ Cincin- 

nati, Ohio. 

No. 10. Link's TTybrid. Ephraim Link. Greeneville, Tenn. 
No. 11, Link's Hybrid. Edwin Henry, Greenevil^ Tenn. 
No. 12. Sugar Cane. Ephraim Link, Greene vilie, Tenn* 
No, 13. Goose Neck. P. P. Ramsey, Belgrade, Mo, 
No. 14. Bear Tail. Jacob Latshaw, Cedaryille, 111. 
JTo. 15. Iowa Red Top. Jacob Latshaw, Cedar viile, IlL 
No. m New Variety. F. W. Stump, Marshall, 111. 
No. 17. Early Orange, L A^ Hedges, Saint Louis, Mo. - 
No. 18. Early Orange. H. F. B. I)aganh ardt, Piqua, Ohio. 
No. 19. Orange Cane. J. G. Fitzgerald, Brookston, Tex. 
No, 20. Neeazaua, Blymy:er Manufacturing Gonipany/ Gindiinati^ 
Ohio; 

No. 21: Wolf Tail. Ephraira Link, Greeneville, Tenn, 
No, 22. Gray Top, H; C. Sealey/ Columbia, Tenn. 
No. 23, Liberian. Blymyer Manufacturing^ Company, Cine 
Ohio. 

No, 24i Mastodon. D. Wyatt Aiken, Cokesbury, S. 0, 

No. 25. Honduras. Ephraim Link. Grceneville/Teun. 

No. 26. Sngiar Cane. C. E. Miller,' Effingham, 111. - 

No. 27. Hybrid. WillN. Wallis, CoDin County, Texas. 

No. 28. White Imphf^e. John N, Barger, Lovilia, Iowa. 

No. 29. Goose Neek. G. N^. Gibson, Shelbyyille,^ Ky, 

No, 30. White African; John N. Barger, Lovilia, Iowa. 

No. 31. West ludia Sugar Cahe. D. 0. Snow, Lamoille, Iowa, 

No. 32. Sugar Cane, John N/ Barger, Lovilia, Iowa/ 

No. 33. New Yarietyi Jc4in^N^ Barger, Lovilia, Iowa, 

No. 34. Mi n 2^^ Early Ainber.^^ _ V^^^ 

No, 35. Holcus Saccharatus. Vilmorin, Paris, 

No. 36. Holcus Sorghum. Vilmorin, Paris. 

No. 37. Holcus Cernus, White. Viltnorin, Paris. 

No. 38. Honey Cane. J. H. Clark^^ 

In Nos. 5 and 6 there were present in each row two well-defined 
varieties, and the results of the analyses were kept distinct, and will 
be found tabulated as No, S *'tall'^ and No. 6 short," these bekig 
regarded as other than the Black Top or African. 

It win bc: observt d that in the al)ove list twelve States are repre- 
sented as furnishing seed^ and four varieties were obtained from Prance, 
among which is our own Early Amber, which already appears to be 
grown tliere from seed imported from ^ A^^^^ is interesting also 

to ob&erve that although some thii ty years since we obtained our Chi- 
nese varieties of sorghum frorn Fi fmce, and at the present time we 
have many of these varieties extensively cultivated in the United 
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States, that nearly if not every variety of these Chinese sorghums 
appears to have disappeared in France, since the large house of Vil- 
morin & Co. were unable to send even a single specimen. 

The local names of the above mentioned varieties* as, for example, 
Kos. 12, 26, 31, and 32, must not be confounded with the real sugar cane 
of Cuba and Louisiana, for the so-called sugar canes represented by the 
above numbers are only varieties of sorghum, a family of plants quite 
distinct from the true sugar cane. 

The varieties of maize planted were as follows: 

'^o, 1. Egyptian Sugar Com* 
Ko. 2. Lindsay's Horse Tooth. 
No. 3. Blount^s Prolific, 
^^o. 4. Improved Prolific Bread. 
J7o. 5. Broad White Flat Dent, 
^^o. 6. Long Narrow White Dent. 
No. 7. Chester County Mammoth. 
No. 8. 18-rowed Yellow Dent. 

Each of the above varieties were plated in plats having ten rciws, 
24 feet in each row, and the rows 3 J feet apart. There was, therefore, 
of each variety planted ^ of an acre, or 840 square feet. 

There was also planted, about May 15, on grounds which had been 
hired for the purpose, as follows : 

At Mr. Golden's, about one mile from Uniontown, forty-four varieties 
of sorghum, in small lots, amounting in all to 13 acres. These varieties 
were chiefiy the same as those grown upon the grounds of the depart- 
ment. There was also grown by him 3 acres of the Liberian and 12 
acres of the Honduras. Owing to the excessive drought, thirteen of the 
small lots failed to germinate, and these were replanted June 1 and 2. 

There was also planted upon the grounds of Mr. Carlisle Patterson, 
just beyond the city limits, some 65 acres of Early Amber and of Link's 
Hybrid, and, owing to the backward season and the ravages of the wire 
and cut worms, this plat was replanted three times, the last planting 
being completed June 18. 

There was also planted upon the grounds of Dr. Dean^ about one mile 
from Benning's Bridge, 12 acres in Honduras, 10 acres m Neeazana, 10 
acres in Early Orange, 12 acres in Liberian, and 6 jfcres in the eight 
varieties of maize planted upon the department grounds. The sorghums 
were planted by May 23, and the maize by May 25. 

Dr. Dean b^gan replanting Honduras June 2, Early Orange June 7, 
Liberian June 9, Neeazana June 13. Dr. Dean begun second replant- 
ing Honduras June 18, Early Orange June 20, Liberian June 21, Neea- 
zana June 29. 

During the early part of the season a careful record was kept show- 
ing the development of the several varieties of sorghum and maize 
grown upon the grounds of the department, since, as has already 
been shown in our previous investigations, so much depends upon the 
condition of the sorghum in reference to- the production of sugar or even 
of sirup. It is, of course, more than probable that in other localities, 
and in other seasons, the rapidity of development would be greater or 
less than in the case of these, and in order that every circumstance cal- 
culated to throw light upon the results of our examinations of these 
sorghums and corn stalks may be given, the following table is appended, 
in which may be found the height and developments of the several vari- 
eties at different periods during the season. 

It will be remembered that No. 1 Early Amber was planted twelve 
days later than the others. 
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Ejryptiaii S^pir Cora , . . . . . , 
XimisHy *8 I^«>r8e Tooth . . - . , , 
HhjuDt's l*r«Iitic , . 
Impro%v<i Prolifio Bi-ead . . - 
Brofid Whit^ Deiit...*, 
Long Karrow Wliite Dent., 
Oiaster County MainioothL. 
IS-rowed Yellow Dent ...... 



July 
11- 



July 



July 

1,L 



July 
16. 



AH 



July 
20. 



Ta^isel and 



July 
11. 



July 
16. 



Ears fcrrm- 
ing. 



July 
16. 



July 
20. 




i§6 BEPQET OF THE GOMMISSlOSfER OW AGEIOI]X*TrnSE, 



BXPLAMTIDN OF THE STAGES OF GBOWTH OB OF MVELOFMJM' 
AS USED m THIS EEPOET. 

In brd^r to recorrl as closely as was possible tlie aevelopDient of thft 

plants at tlie time wlien tliey were taken front tlie fieW for exaui1iiatio% 
a seriea of Biiinbers were made use of, which iiidi^iated the several 
stages of development. The determination of stages after the 14th was 
in the case of tbe sorghnra difficukv^^^*! <^P«5^t^ the increasing 

hardness of the seed. These numbers and their significations areas 
follows: 

Siageii of devehj^ment in maim and aorghitnifor 1881, 



Stage. 


Maize. 


Sorgbanu 


1 

2 

3 

A 
4 

. 5. 
6 
- 7 
S 
9 
10 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 

1 W. 

2 W. 

3 W. 

4 W. 

5 W. 

6 W,- 

7 W. 
8W. 


About one week before opening of panicle. - . . 
Imiut'diattily before opening of pajiicle ....... 

Panicle just appeariu^ . , . ... ....... . . . . . ^. . - 

Panicle ent irely ouh no stem above upper leaf 
Panicle be^jinniug to bloom at the top - 

Ear larger ,...,...-..-,-«...... — - - - - - - . - . - 

Ear larger etilL . . ..... ...ii.. 

Ear largorstilL.---. -..— --.r... 

Ear iu roasting condition ...... 

4 week after reaching roasting condition. . . . . 

1 weelt after reaching roasting condition . .... 
li weeks after reaching roasting condition... . 

2 weeks after reac hing roastiiig condition . . _. • 
2i wo*'k8 after reaching roasting condition. . 

3 weeks aEtnr reachi ng roast ing con dition 

3i weeks after reaching roasting coiiflition.^. - 

4 weeks ator reaching roawtiog conditLoir,,.. 
4^ weeks after reficbing roasting cojidition 

1 week after «ar had been picked in stage 11- 

2 weeks after ear hati been i}ieke<l in stage 11. 

5 weeks after ear bad been pickefl in stage 11 . 

4 weeks after ear had been picked hi stage 11. 

5 vreeks after ear had been picked iu stage 11 , 

6 weeks after ear bad be«n picked in stage 11- 

7 weeks after ear had been jdckedriJi stiigell. 

8 weeks after ear had been i>icked in stage 11. 


About one week before Opening of iianiole. 
Irarat diately before opening of panicle. 
raui<Ue Ju«t a|ipeanng. 

1 i\kLi\-i%^ li U* t u X J i«3 1' 11 u* 

Panicle entir«l,v oiit t no stem above npper leal 

Panicle beginning to bloom at the top, 

Flowers all out ; staiaens beginuiug to drop. 

Seed well set. . , 

Seed entering the milk State, 

Seed becoming dbugby. 

Seed doughy i beconuug dry. 

S«ed almost dry ; easily crushed* 

Seed dry ; easily sjplit. 

Seed spiit with ditbculty; 

Seed si>lit with inOre diiiJcultTT. 

Sw^d si^it with still more diMotilty. 

Seed harder. 

Seed still harder. 

Seed still hardoc 

Seed still hai'doar* 



From the preceding table it will be seen that on July 26, fifty-seven 
^ days after [>3 an ting, nearly every variety of sorglmin was in blossom, 
and had, so far as size, attained its maximum development, since their 
average height was nbout 8J feet. 

A preliminary examination of one variety of sorghnm and two of the 
varieties of maize was made Jjuib 13^ when the plants were about two 
feet high, and it was found that even at this early period there Was in 
tlieir juices an appreciable amount of both sucrose and giucosej as will 
be seen by the following results: 

Juice of White Liberiau Sorghum: sucrose, .12 per cent.,- glucose, .68 
percent. 

Juice of Egyptian Sugar Gorn: sucrose, .25 per cent.; glucose, .94 per 

/cent.: : : 

Juice of Lindsay's Horse Tooth Corn I sucrose, ,38 per cent. ; glucose, 
.98 per cent^ 

From the above it would seem that both forms of sugar exist in these 
plants even in this early stnge of development, and that the relative 
proportioiv of the two renmiiis about the srt me for a long time, as will 
be seen b^^ reference to the tables- which follow. It has, however, not 
been demonstrated that what is given in the above aiial^yses as siici ose 
is such beyond question. It was, however, if not siibrose, at least a 
substauce not prei^ipitated by sub-acetate of lead solutiouj and without 
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action xipm Fehling^s solation, until, like sucrose, it had been acted 
upon by a dilute acid solution. It remains, however, a matter rather . 
of importance in its relation to vegetable physiology than of practical 
value as regards the production of sugar £h)m these plants* 

ANALYSES OF EACH YABIB^rY OF SOROHUM AND MAIZE. 

The following tables show the results of the analyses of each variety 
of sorghum and maize stalks made during the season ; the date of each 
analysis, the dimensions and weight of the stalk, the percentage of 
juice obtained from the stalk and the specific gravity of the juice, the 
per cent, of sucrose, glucose, and of the solids not sucrose nor glucose 
present in the juice* In addition, there is given the percentage of stii*- 
ci-ose present as determined by the polarlacope, which will be found to 
correspond closely with the percentages of suCrose ad determiiied by 
analysis. 

EARLY AMBER. 
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.6 
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L 02 
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.83 
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.6 
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.9 
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1 


8.0 


.8 
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.8 


48.85 


L 077 


.82 
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7.2 


.6 
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.7 


65.42 


L 073 


.95 


...do ..i.. 
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6.7 


.8 
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.8 


63.96 


L 075 
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176 
76 
195 
164 
165 
250 
d32 
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36] 
3^ 
411 
441 
453 
601 
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664 
760 
819 
850 
888 
942 

im 

1059 

ni8 

1220 
1367 

im 

Wi 

1705 
1735 
1769 
1799 
182$ 
1857 



Jnne ^ 
July 5 
JoJy 16 
July 16 
My 11 
J«b 14 
July 16 
July 15 
Jnly ^ 
Julv 23 
July 23 
July 25 
July 25 
July 28 
July 29 
July 29 
Aug. 1 
Aug. 8 
Aug. 13 
Aug. 18 
Ang 24 
Aug 26 
Aug. 27 
Aug. 31 
Sept 3 
Sept 7 
S«pt. 10 
Sept. 17 
Oct 6 



Oct 
Oct 
Oct 
Oct 
Not. 



Nov. 4 
Nov. 7 
Nov. 9 
Nov. 12 
Nov. 15 
Nov. 17 



Pr.et 
.07 
.70 
L15 
L52 
.58 
L32 
«30 
.99 
3. 10 
4.83 
3.53 
7. 33 
7.12 
&41 
9.02 
9 49 
12. 2.0 
12.96 
14.27 
14.83 
18.47 
15. 43 
18.13 
18.43 
18.61 
18.23 
17.55 
17. 09 
15.24 
14. 32 

14. 23 

15. 76 

12. 65 

13. 91 
12. 59 
14.01 
13.82 

14. 00 
14. 27 
13.03 



Pr.ct. 
L91 



2.65 
L 45 
4.10 



8.50 
2.80 

2 42 
3.63 

i 8.27 
2.47 
2.54 
L87 
1 2.75 
' 2.87 
i 2.87 
I 5.04 
I 3.30 
! 3.93 
! 2.91 
i 3.06 
: 7.42? 
■ 3. 27 
! 6.81t 
i 3.00 
4. 15 
i 3.64 
! 2.76 
i 4.60 
8.50 
4.18 
5.77 
3.24 
3.41 
51 
8. 72 

3 84 
2.20 
4.25 



7.02 

7 as 

7.96 
9. 18 
9.21 
11.39 
12.82 
13.89 




16.d3| 



13.96 
17. 01 



14. H 



12. 78 
14. 03 
13.97 
13.86 
U.09 
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6 


7 


. 8 


.6 


tl. *5 


1. 0.33 


1 81 


% 45 


8, 45 




224 


July 18 






7/ 


.8 


li 2 


. 9 


70-23 


1 042 




3. 41 


. 50 




254 


July 19 


8 


1 


4. 6 


!7 


i 9 


i 6 


65, 45 


1. 044 


2 45 




3 20 ' 




255 


July 19 


9 


1 


5.5 


. 6 


1. 0 


i7 


67. 27 


1. 045 


1. ?9 


7 29 


2 59 


- ....... 


413 


July 28 




1 


6.0 


, 8 


1. 5 


1. 0 


69. 45 


i, 061 


3 95 


9 55 


1. 91 


p. 00 


4M 


July 29 


$ 
















± 01 
ii 


9, 27 


2. 00 


8, 94 


#7 


July 23 


lu 


i 


5.^6 




"i.'2* 


.'9' 


78. 48 


1, 044 


2 63 


p. ^0 


3. 86 




682^ 


Alls 8 


31 




5. 5 


. 8 


L 3 


. 9 


6K 54 


1. 049 


1. 15 


9^21 


a Ma 
d. 46 


^ 12 




Aug. 13 


12 




i'. 5 


Is 


L 8 


1. 3 


63. 77 




a. 41 


10. 07 


2. 30 


9. 4|4 


A tig. 19 


13 




6! 8 


.8 


1.4 


lio 


68. 00 


i-,KJt 1 


. 73 




2. 94 




823 


Aug. 24 


14 


2 


7. 1 


^ 7 


2. 0 


i. 0 


58 56 


1. 08f) 


1.15 


15. 82 


4. ^ 


16*^? 


855 


An^. 26 


14 




7* 1 


. 6 


1. 0 


. 8 


66. 08 


1 079 




15. 47 


1. 77 


15.07 


884 


Aug. 29 


15 


1 


0* 2 


. 8 


lil 


is 


59 56 


]. 087 


. 46 
. 99 


17. 08 


4. 44 


946 


Aug. 31 


10 




7. 6 


*7 


1.0 


i 8" 


58 94 


, 1. uyi 


19. 20 ? 


3 09 


- • • 


1008 


Sept. 3 


17 


X 


7 


is 


li 0 


.8 


68. 90 


1 085 


i 63 


" 17. 03 


7.22? 




1063 


iept. 12 


17 


2 


Q.5 


* 7 


1. 5 


1.1 


64i' 45 


1. 074 


2. U3 


14. 08 


2- 32 




U24 




18 


X 


7! 5 


* 8 




i 9 


63. 98 


1.067 


2. 49 


il. 21 


. 12 




1224 


Sept. 17 


18 


1 


as 


is 


.9 


i7 


5bi46 


1.086 


.49 


17. 01 


2.98 




1371 


Oct. 5 


After 18 


1 


9.5 


1.0 


2.0 


1.2 


51.31 


1.068 


. 70 ' 


12. 58 


2. 40 


"ihis 


1W7 


Oct. 15 




1 


12, 0 


1.1 


3. 0 


2.2 


67.44 


3.078 


.40 


14.6f» 


5. 03 


^S72 


Oct. 22 




1 


8.5 


1. 1 


2. 2 


1. 7 


66,03 


1. 074 


2.38 




4. 22 




ICll 


0«t. 27 


.,..do 


1 


12, 0 


.9 


2.2 


1.7 


59. 81 


1.068 


.50 


12. 93 


3. 37 


ii* 49' 


1644 


Oct. 31 


....do ... 


1 


10.7 


1.1 


3-5 


2.1 


53.79 


1.069 


.47 


12. 35 


4,43 


1079 


Nov. 2 


....do ... 


1 


8. 9 


.6 


1.4 


1.0 


61, 81 


1.072 


2. 18 


12. 80 


3. 5.3 




17©& 


Nov. 4 


,...00 ... 


1 


11.0 


1.? 


ao 


2. 2 


51. 53 


1.070 


.44 


11.87 


4.27 


1739 


KoY. 7 


,.,.do ... 


1 


12 0 


1.1 


2.9 


1.9 


55.86 


1.072 


.44 


12. 85 


4. 06 


12.93 


1773 


Nov. 9 


....do ... 


I 


12.4 


1.2 


2.9 


2.0 


50.66 


1. om 


.37 


12.24 


4.32 


12. 08 


1803 


Not. 12 


....do... 


I 


10. 2 


hi. 


1.5 


1.0 


47.51 


1.-056 


.44 


8.57 


4.20 




1832> 
1861 


Nov. 1& 
Not. 17 


....do ... 


1 


11. P 




2.2 


1.6 


51.87 


1.061 


-.70 


10.07 


3. 60 




....do ... 




&5 


.7 


1.0 


^ .8 


69.J51 


1.054 


1.89 


6,70 


4.39 





BI.ACK TOP, TALL. 



July 26 i 
July 26 ! 
July 27 
July 30 
July 30 
Aug. 2 
Jtily 30 
July 30 
Aug. 5 
Aug. 
Aug. 13 
Aug- 19 
Aug. 19 
Aug. 24 
Aug. 28 
Aug, 26 
A ug. 29 
Sept. 3 
Sopt. 12 
Sept. n 



8 
S 
9 

9 
9 
10 
11 
13 
14 



9.0 
8.9 
9.5 
10.5 



11.6 
9.8 



11.4 
10.4 
11.6 
11.6 



11.4 



12.2 
10.7 
10.0 
10. 2 
10.8 



1.1 
1,3 
1. 1 
1.$ 



1. 2 
1.3 



1.2 
1.3 
1. 2 

1,3 



1.1 



1.3 
1.0 
.9 
1.1 
1.3 



2.9 



2.8 



3.1 



3.4 
3.-8 
3 6 
4.9 



3.2 



4.1 

2.1 
2.0 
2,2 
3.4 



2,4 
2. 4 
2.0 
2.3 



2,8 
2, 4 



2.8 
2.9 
2.9 
3.5 



2.3 



1.5 
1.3 
1.4 
2.7 



61.06 
59. 16 
58.89 
67. 38 



5a 69 
60.00 



61.14 
53.68 
56.69 



52. 30 



55.43 
55. 15 
66.41 
45.16 
63.97 



1.036 
1.036 
1.039 
1.041 
1.041 
1. Q51 
1. 043 
1. 043 
1.050 
1. 05o 
1.065 
1.064 
1.064 
1.075 
1.078 
1 077 
1.087 
L 005 
1.070 
L073 



1.81 


4. 60 






1. 56 


4.95 


1.85 




1,87 


5. C6 


1.19 




1.50 


5.49 


4.90 




1.60 


5.72 


4. 45 




1.55 


7.52 


1.89 




2.25 


5.94 


4. 27 


4,40 


2. .34 


5. 64 


4.29 


4.m 


1.19 


7.93 


4. 50 


7.75 


1.42 


9.45 


4. 53 


9.09 


2. 25 


10. 12 


4.20 


S.»7 


1.30 


10.93 


2.90 


10.27 


1.39 


12. 07 


1. 58 


10,33 


1.08 


15.15 


2. 65 


13 41 


1.21 


13.83 


3. 14 


13.15 


1.21 


14.28 


2:76 




.68 


15. 75 


5. 18 




.78 


11.97 


7.M? 




.87 


12. 27 


3.77 




,m 


13.28 


3.73 





EEPQET 0F>EWI GHEMISI.^ 



mi 



W, E, Parks. 



S 
P 



July 16 
July 6 
July 9 
July 11 
July 12 
July 14 
July 18 
July 19 
J uly 2 3 
July 23 
July 25 
■Aug. 5 
Aug. 9 
Aug. 13 
Aug. 19 
Aul.^24 
:Aug. 26 
Au^. 29 
Aug. 31 
Aug, 31 
vSept 3 
Sept. 7 
Sept 12 
Sept. 17 
Oct. . & 
Oct. 15 
Oct U 
Oct. 27 
Oct. 3i: 
Nov. 2 
Nov, 4 
Nov. 7 
Nov. 9 
Nov. 12 
Nov. 15 
Nov, 17 



1 

-! 

i 
a 
% 


1 
o 

c; 
pi 


i 
1^ 


43 

,a 

"§ 
U 

s 

5 


'a 
H 


i 


1 

- 

? 


Id 


4 

s 


$ 
g 

— - 


S 

0 

t 

a - 


•43 

i 

- 


Stage. 




Feet. 


Inchs 






- 

pp. cf. 


! 


J V, ct. 




Jr T. Ct. 


p 


I 


1 


7. 


1.1 


1.9 


1. 5 


68. 09 


li 027 


1. 99 


2. 45 


2 91 




2 


2 


5. 


1. 


2. 5 


1.9 


61, 42 


1. 018 


1. 84 


1. 28 


1 64 




3 


1 


6. 


.9 


1.5 


L 1 


08, 0 8 


1. 028 


2i 29 


1. ^ 


5 30 


'"•""■** 


3 


1 


tl 5 


.7 


1. 2 


.9 


CS. 67 


1. 


1. 54 


2. 33 


3 17 


***■'"** 


4 


1 


7. 5 


s 8 


1. 5 


1. 2 


65.09 


1. 028 


3. 10 


1. 20 


3 38 




5 


1 


7.3 


. 8 


1. 3 


1. 


69. 07 


1. 030 




3 25 


2 77 


........ 


-6 


1- 


7. 7 


. 9 


1. 5 


1. 3 


68. 69 


1. 035 






1 04 




7 


1 


6. 5 


. 7 


1. 1 


. 8 


69. li 


1. 046 


2. 5i 


6. 96 


f ' 


........ 


8 


- 1 . 


7. 2 


.6 


.8 


.5 


66,71 


1. 047 


2. 93 


5. 82 


T' ^ ^ 




9 


1 


6. 2 


.9 


1. 8 


1. 4 


60. 88 


1. 042 


2. 78 


4. 76 


4, 40 




10 


1 


7.4 


.6 


1, 1 


. 8 


65. 20 


1. 051 


2. 'J2 


7. 84 


i. ou 


i. OS 


11 


1 


7, 5 


. 8 


1. 6 


1. 2 


68. 83 


1. 050 


3. 03 


C. 52 


4. Jl 


7. 01 


12 


1 


6. 8 


.9 


1. 6 


M 


65/1.8 


1. 046 


2. 92 


6. 76 


1. 98 


6. 25 


13 


1 


8. 0 


.8 


L9 


1.5 


6'J. 58 


1. 068 


1. 87 


11. 78 




11. IS 


14 


1 


7.9 


. 9 


1.8 


1.4 


68. 12 


1. 057 


2. 96 


8, 31 


i. OO 




15 


1 


7. 3 


.9 


2.4 


1.6 


65.38 


1. 0(J2 


1. 69 


15. 18 


i. 4/ 




15 


- I 


11. 5 


1. 0 


2f2 


1.9 


58. 82 


1. opo 


. 8-7 


IS. f6 


2. 17 




16 


1 


- 7. 7 


. 8 


1» 5 


1-2 


68. 28 


1. 058 


2. 65 


jB. 57 


2. 21 




Id 


1 


9. 0 


. 8 


1. 8 


1.2 


61. 48 


1. 082 


1. 46 


15. 09 






16 


1 


8. 2 


.7 


11 




56. 93 


1. 001 


3. 15 


it>. i A 


3 GO 


15. 22 


17 


1 


10. 6 


.9 


1. 5 


1. 2 


55.-53 


1. 092 


, 84 








^7 


1. 


11. 5 


1. 0 


2. 2 


1.8 


45. 14 


1. 098 


1. 48 


lo. i)b 


3 95 




17 


1 


IL 5 


1. 1 


3. 2 


2, 8 


57. 46 


1. 077 


1. 82 


l ir' In 


i 70 


14. 53 


18 


1 


10. 0 


I. 2 


8 


S. 1 


59. 30 


1. 087 


• 57' 


1 f . i)9 


3 12 




After 18 


1 


S. I 


.8 


1. 3 


.9 


58.06 


1. 082 


. 98 


15. 36 


2 H8 




.do .... 


1 


10. 5 


.9 


1.2 


1.1 


52. 07 


1. 084 


3.28 


13. 97 


4." 33 




.do .... 


1 


10. 5 


.8 


L2 


i.O 


52. 63 


L 061 


9. 07? 


2. 03? 


4. 49 ? 




...do .... 


i 


8.S 


.8 


1.1 


.8 


56.67 


1. 080 


.50 


14. 51 


3.97 


"'13.' 87" 


..:do .... 


1 


8.0 


.9 


1.6 


1.1 


53-8-1 


1. 075 


.60 


13.83 


4.71 


14.05 


...do .... 


1 


10. 0 


1.0 
.9 


1.8 


1.5 


60.85 


1. 077 


. 71 


14. 20 


4.58 


13.88 


.. .do .... 


I 


7.5 


1,3 


1.0 


72. 18? 


1.069 


1.63 


U. 28 


3.02 


11.19 


...do .... 


1 


10. 8 


.8 


1.7 


1.3 


57. 86 


1. 083 


.92 


15.11 


4.33 




...do .... 


1 


7.7 


.8 


1.0 


.1 


62. 31 


1. 056 


.54 


9. 49 


3. 79 


■"9.' 59* 


do .... 


1 


0. 5 


.7 


.8 


.5 


53.03 


1.067 


l.OI 


10. 52 


' 4.25 




...do .... 


1 


10.0 


.7 


.7 


.5 


45. 80 


1. 0.58 


i .55 


1 9. 09 


: 3.78 




>v.4o 


1 


9.1 


1.1 


1.3 


1.1 


60.65 


1.068 


1 1.37 


! 10.94 

j 


4. 01 





AFRICAN, SHORT. 
W. Parks. 



Aug. 24 
A ug. 26 
Sept E 
Sept 12 
Sept. 17 



7.5 
7.5 
8.0 



2.6 
1.5 
1.0 
1.1 
1.1 



2.2 
LI 
,8 
.9 
,8 



62.10 
65.13 
60.00 
51. 36 
OLOS 



1. 078 
1. 077 
1. 067 
1. 074 
1. 076 
1.073 



1. 39 

1. 21 
.8-2 

3. 49 

2. 70 
1.28 



n. 45 
13. 43 
12.84 
11,94 
12.30 
12,12 



6.03 
4 31 
2.03 
6. 91? 
3. 12 
4.12 



15.271 



July 8 
July 12 
July 27 
Julv 28 
July 30 
July 30 
Aug. 5 
Aujr, 9 
Aug. 9 
Aug. 13 
Aug. ;9 
Aug. 24 



WHITE MA^IMGTH, 
Amos Carpenter's Store. 



2 


4. 


1. 


2.5 


2.0 


6.5.67 


i.m2 


1.11 


.26 


8. 


17 




1 


5. 


1.2 


1.7 


1.4 


67. 58 


1.020 


1. 81 


.49 


1. 


67 




1 


7.5 


1.1 


2.7 


2.2 


63. 52 


1. 033 


2. 90 


3.56 


2. 


05 


a. S5 


1 


8. 0 


1.2 


2.6 


2. 1 


67.73 


1. 034 


3.14 


3.9i 


1. 


67 


3. 19 


1 


8.0 


1.1 


2.5 


2.0 


67.66 


1. 034 


3.39 


8.01 


4. 


04 


2. 93 














1. 034 


3.51 


3.03 


3. 


80 


5.37 




"a 5 


"i,"2" 




"2.' 6" 


65.05 


1. 046 


2. 7i 


6.74 


3. 


09 


6.«6 


1 


9. 0 


.9 


2. 0 


1.0 


69. 17 


1.050 


3.2« 


7.71 


1. 


87 


7.15 


1 


9.3 


1.2 


2.5 


2. 0 


69.35 


i. 040 


3. .52 


6. 13 


2. 


wT 


<i. 02 


1 


8.5 


1.0 


2.4 


1.0 


66. 47 


1.054 


2. 17 


9.55 


2. 


74 


8., 93 


1 


9.8 


1. t 


2.5 


2.1 


70. 35 


1. 066 


2.41 


12. 07 


1. 


32 


10. 96 


1 


10,0 


1.1 


2.2 


L9 


66.47 


1,06S 


2,45 


S. 11 


6. 


29 


XL 75 



392 



EEPpE'f OP mm COMMXSSIOKEK OJf AGEIQULTUfiE 



>raiTE MAMMOTH— GoBtinucK^ 
Amos Carpenteii's SToxta— Continued. 







1 Stw 


;e. 


86a 


Aug: 2Q 




I) 


896 


Aug. 29 




10 




A(ig. 29 




10 


ms 


Au;i. U 




H 




An^. Si 




11 


1012 


Sept 3 




12 


1017 


St^pt. 3 


1 


12 * 


1065 


Sept. 7 




13 


1067 


St^pt, 7 


- - 


13 




Sept 12 




14 


1234 


Sept. 19 




15 


1406 


Oct 7 


After 18 


1522 


Oct. 17 


...do 




1581 


Oct. 24 


...do 




1G13 


Oct 27 


. . .do 




1646 


Oct 31 


...do 




1681 


Nov. 2 


...do 




1711 


Nov. 4 


...do 




1741 


Nov. 7 


.. do 




1775 


Nov. 9 


...do 




1805 


Not. 12 


...do 




1834 


Nov. 1.5 


...rfo 




1863 


Nov. 17 


...do 







Feet 


Tncke i Lb. 


^ Lh. 


1 


a? 


1.0 


2.2 


1.9 


1 


1-9.7 


1.0 


2.2 


1. 9 


"l 


"Q.k' 


"iIq 


*'2.'2' 


"i'6 


i' 




"i'6" 


"i.*9 




i 


'io.2 


"i'l 


"i'i" 


"i'i' 


i' 


'm¥ 


"i^o 




"i.'g" 


1 


9.0 


1. 2 


3.0 


r 2, 5 


1 


10.0 


12 


2.3 


2.0 


1 


10.2 


1.2 


2.0 


1. 8 


1 


9. 8 


.0 


h 6 


L2 


1 


0. 0 


.8: 


. 8 


. 5 


1 


9.5 


L5 


8. 0 


2.3 

- -.-s- 


1 


10.0 


.5 


. & 


1 


10. 1 


1. 2 


1.3 


.9 


1 


10.0 


LO 


1. 6 


1.3 


1 


8.8 


.7 


1. 3 


.9 


1 


0.7 


1.2 


1.9 


1. 7 


I 


6.2 


.9 


1.3 


L2 


1 


7.8 


4 7 


-.7, 


.6 



B 



u 



Pr. ct. 
65.56 
62. 98 



62. 01 

*63."64' 
f>8.0l 
59. m 
58. 13 
50. 17 
47.77 
59.59 
55. 34 
66.74 
5S:27 
m. 51 
58. 19 
02. OS 
58.21 



1. 072 
1, 078 
1. 080 
1. 07a 
1. 078 
1. 085 
J. 083 
1.083 
1. 083 
i.OSO 
1. 087 
1.082 
1. 069 
1. 061 
1. 059 
1.074 
1.077 
1.003 
1. 074 
1. 064 
I. 072 
1. 065 
1. 048 



\Pr.cL 
2. m 

2. 02 

1 . m 

1.&7 
L89 
1.70 ! 
1.27 \ 
1.78 I 
1.78 I 

1 62 
.82 

1.31 
1.16 
1.31 
1.03 
,94 
.87 
1.43 

.70 
.69 
. 75 

2 50 



Pr. et. 
1-2.57 
14. 12 
14. 0:^ 
16 06 
lo. 40 
15.67 
16. 5li 
16. 00 
15.04 
15.65 
16, 29 
14. 77 
11.99 
D. m 
7.89 
13. 09 
13. 51 
10. 94 
13 GO 
10. 86 
12.49 
11.44 
5,05 



\Pr:cU 
) 2.36 ; 

1.94 ! 
; 3. 87 ^ 

2,61. ; 

2.2] i 

6, m- 
, 6 m- 

i 2.40 
I 2.89 
i L 52 
I 7. 27? 
37 65 

3. 73 
«.97 
5 48 

4. 73 
4. 93 
3 20 
4. 02 
4. 45 
4.31 
3.41 
4. 42 



OOMSEEAKA, 
Blymyke & Go. 



July 18 
Jul? 6 
July 11 
July 12 
Jivly 13 
July 15 
July 15 
July 19 
Julv 20 
JulV 20 
Jjily 23 
July 27 
Aug. 1 
Aug. 9 
Aug. 15 
Aug. 19 
Aug, 24 
Aug. 2G 
Au^. 29 
Aug. 31 
Sept. 3 
Sept 7 
Sept 12 
Sept 19 
Oct 7 
Ot^t 17 
Oct 24 
Oct. 27 
Oct 31 
Nov. 2 
Nov» 4 
Nov. 7 
Nov. 9 



3 
3 
4 
5 
Q 
? 
% 
0 
10 
10 

11 

12 
13 
14 
15 
15 
16 
10 
17 
17 
18 
18 

After 18 
. clo .... 
..do .... 
..do 

. do .... 
..do .... 
..do.... 
..do .... 
..do.,..! 



7. 

6.3 
6.5 
4.8 
6. 

&8 

8.5 

9. 

7.4 
7.2 

a 5 

7.5 
7.0 
7.4 
9.8 
9.2 
7.7 
8.7 
7.2 
8.5 
10.0 
8.5 
8.4 

r. 5 

8.3 
7.0 
9.0 
9.5 
10. 3 
8 5 
9.2 
5.5 



1.0 

*a 

.8 
.8 
.6 

.r 

.7 
.8 
.6 
.8 
.7 
.9 
.7 
.6 



.9 

.7 
.7 
.8 
. 8 

:7 



,8 
.8 
.7 
.7 
.7 
LO 



L9 

2.6 
1. 2 
1.2 
.9 
1.6 
LO 
L3 
LO 
L4 
LI 

a.o 

2.3 
2.0 
L3 
L 7 
L8 
L3 
L2 
LO 
1.2 
L4 
L4 
L7 
.8 



L4 
1.3 
L3 
L3 
.7 



L6 


70. 43 


1. 027 


2.01 


2.32 


4.58 




L9 


64.71 


L 021 


1. 90 


1. 55 


L 79 




.9 


6a 25 


1. 023 


2. 28 


.63 


3. 95 




.9 


58.96 


1. 023 


2.39 


1.04 


2,23 




.7 


65.94 


L027 


3. 43 


L 36 


2. 91 




L3 


68. 15 


L 029 


1.88 


2.86 


5.72 




.8 


67.57 


L026 


3.47 


L23 


2.60 




LI 


70 82 


L034 


4. a 


2.18 


L83 




.8 


69.60 


L 050 


L46 


9.38 


3.44 




LO 


70. 39 


L 048 


2. 33 


7.27 


3. 27 




.8 


81.05 


L054 


.75 


9.75 


4.67 




2.4 


70.00 


L047 


2. 35 


7. 25 


1.71 




L6 


66. 71 


L 039 


4.95 


5.67 


£38 




14 


66.18 


L042 


3.57 


5.49 


1.88 




LI 


61.66 


L 069 


.87 


13. 17 


2.79 




1. 4 


60.46 


L077 


.81 


15. 33 


2.66 




L4 


66.29 


L077 


2.43 


16.23 


.42 




L I 


6L52 


1. 073 


L49 


13 . 74 


2, 6i 




L a 


62.79 


1. 089 


L32 


17.75 


3. %Z 




.8 


64.65 


L 070 


2. 97 


13.49 


2.04 

5.69? 




1.0 


64. 73 


L0g4 


1.60 


17. 15 




L2 


56.95 


L 083 


L 07 


16. 


2.20 




L2 


62. 21 


L 072 


2. 44 


12.56 


1.79 




L2 


56.49 


L 085 


.53 


16.50 


7. 30? 




.6 


48.46 


L048 


.95 


17. 22 


2.94 




.8 


58.94 


L 046 


0.69 


4. 11 


3. 12 




.3 


4L 39 


L025 


.69 


2.94 


3. 44 




.8 


55.23 


L084 


2.44 


13.88 


3. 97 ! 




LI 


^.32 


I 054 


2. 96 


7. 70 


3. 71 




L I 


01. ( 54 


L05« 


2. 19 


9.22 


3. 71 




LO 


55.38 


L 'm 


.97 


11. 00 


4.39 




.9 


52.21 


L050 


L03 


7. 17 


4. 47 




,6 


60.00 


L037 


L53 


3. 26 


4.46 





U. IS 
13.36 



U. 59 
4.52 



18. U 
7.45 
8.67 



BEFOET OF 1:HE CHEMIST. 
EEGULAR SORGHa 



S93 



Blymyer & Co. 



- P 



July 18 
July 0 
July 11 
July 13 
July 13 
July 15 
July 15 
July 19 
July 20 
July 20 
July 23 
July 27 
Aug. 1 
Aug. 2 
Aug. 9 
Aug. -1ft 
Aag. 19 
Aug. 25 
AxLji, 29 
Aug. ai 
Sept. 3 
Sept. 8 
Sept. 13 
Sept. 19 
Oct. 7 
Oct. 17 
Oct. 24 
Oct. 27 
Oct 31 
I^ov. 2 
Nov. 4 
Kov. 7 
Nov. 10 
Nov. 12 
Kov, 15 
Nov. 17 



Stage, 



3 

f 

6 
7 
8 
9 

la 

10 
10 

11 
13 

13 
14 

15 
16 

- 16 
17 
17 
IS 
18 

After 18 

.:.ao ... 

.. do 
i..do ... 
...do ... 
..do ... 
...do ... 
;..do..- 
.. do ... 
.. do ... 
...do ... 



FeoU 
7. 

&. 5 
6.5 
6. 
7. 

7.5 
7.3 
9.5 
8.7 
7.6 
9.7 
9. 5 
8,2 
9. 8 
9.4 

10.4 
9.5 
9.3 

10. 5 
9.4 
9.0 
9.0 
9.0 
8.9 

10.4 

10.5 
9.8 
9.8 
9. 0 
9.0 
7.2 
8,7 
9.5 
8.8 
9.0 
9.0 



Incks 
0 



Lb. 
1.5 
2.5 

.9 
1.2 
1.5 
1.0 
1. 
1.1 
1.2 
L3 

.9 
1.6 
2.9 
5.3 
1. 3 
1.0 
1.7 
2.1 
1.2 
1.3 
1.2 
1.2 
1. 4 
1.2 
1.8 
1.6 
1.0 
1.2 
1.4 
1.7 
1.4 
1.4 



1.0 
.8 
1.3 



OQ 



Zb. 
1.1 
1.9 
.7 
.9 
1.1 
.7 
.7 
.8 
.9 
.9 
.7 
1.2 
2.2 
3. 9 
.8 
,5 
1.3 
1.8 



.9 

.9 
1.1 
.9 

1.5 
1.3 
.7 
.9 
1.1 
1.4 
1.0 
1.0 
.9 



1.1 



Pr.ct 
71.56 

64 o;i 

65. 93 
71. DH 
71.57 
69. 41 
67. 77 
56,34 
71. 19 
70. 24 
52. 17 
67.52 
63. 41 
65. 52 
69.38 
42:V4 
62.53 
58, 35 
48.78 
5a 53 
59; 29 
60. 94 
62 16 
56.01 
61. 19 
58. 00 
4d.l6 
60.14 
62.60 
67.23 
58.13 
65.94 
56.19 
61. 71 
57. I I 
57.96 



1. 025 
1.020 

*i."622" 
1. 0.;6 
L026 
1. 027 
L046 
1. 0:{4 
1. 045 
1. 050 
L051 
1.056 
1.054 
1. 051 

him 

1. 001 
1. 081 
1.080 
1. 078 
1.076 
1- 086 
1. 063 
1 087 
1. 070 
1. 076 
1.067 
l.#77 
L07§ 
1. 082 
1,057 
L065 
L067 
1. 063 
1.0.M) 
L086 



Pr.ct Pr.ct. 
3.71 



4 



2. 07 

2. '53* 
1. 86 
2.92 
3.53 

1. 56 
2.96 

3. 14 
2.56 
3.26 
2.63 
L86 
L98 
1. 40 
2.12 

2. 24 
.76 

1.48 
1.66 

1- 38 

3. 52 
.09 

2.12 
1.85 
1.64 
1.33 
L16 
.37 

2- 32 
1.43 
1. 28 
1. 17 
1.34 

.31 



.53 

"T64 
2. 43 
1.20 
2. 15 
5.74 
3.42 
6.47 
6.69 
7.59 
9. 19 

aoo 

8.29 
11.56 
10.85 
14.67 
14.88 
14.20 
15.09 
16.99 
10.16 
16.2.t 
12.54 
13.24 
10.57 
13. 69 
12.85 
15,90 

7.72 
10 46 
10. 79 
15. 55 

6.70 
16.43 



Pr.oL l Pr.et. 

3.60 i 

2.78 i....... 



1.36 
2.78 
L74 
2.69 
3:22 
3.35 
2.96 
4.94 
2.47 
2. 81 
2.87 

2. 76 

3. '12 
1.58 
2. 97 
4. 17 
4. 86 

2. 76 
2. 07 
7.45f .. 
2.58 
3. 45 

4. 52 
4. 20 
4.02 
6.08 
4.15 
3.86 
3. 48 

-1.72? 

4. 06 

5. 02 



8.62 



7;5i 



ia24 
&.05 



10:00 
13.67 
12.24 



10.46 
10.34V 



0.71 



LINICS HYBRID. 
E. Link. 



2 


5. 


L 


2.5 


1.9 


67.20 


L015 


1.63 


.79 


2.30 




1 


6,5 


1. 


1.7 


1.3 


67. 18 


1. 025 


2. 16 


2.43 


2. 72 




1 


6.7 


1. 1 


1.9 


1.5 


67.48 


1.033 


2.21 


3. 42 


1.53 




1 


6. 


1.1 


2.0 


1.6 


65. 11 


1 031 


1.88 


3.96 


2. 40 




1 


7.S 


1.0 


2.0 


1.6 


68.^7 


1.037 


2.19 


5.24 


5.21 
















1. 0.17 


2. 38 


4.00 


5.98 


7. 25 


1 


9.4 


1.0 


1. 8 


1.4 


67.54 


1.047 


2. 42 


7. 32 


2.67 


7. 21 


1 


8.4 


.9 


1.6 


1.3 


70. 64 


1. 036 


2,54 


4.09 


2..W 


a 97 


1 


8. 7 


.8 


1. 1 


\9 


70. 19 


1.032 


2. 72 


3.-/9 


2. 21 


3.13 


1 


9.2 


.9 


1, 6 


1, 3 


68. 43 


1.041 


2.73 


5. 49 


2-06 


4. 95 














1. 040 


2. 91 


5.34 


2.08 


6.00 


1 


8.7 


.8 


1.4 


1.1 


69. 43 




3.27 


3. 78 


3. 33 


2. 93 


3 


10.0 


.8 


4.8 


3.8 


67. 74 


1.054 


2. 21 


8.78 


2.91 




1 


9.2 


,9 


1.7 


1.3 


66.77 


1.061 


1. 76 


10 87 


4,62 


11.06 


1 


10.6 


.9 


1.5 


1.2 


61-72 


1. 0.58 


2.26 


10.77 


1. 85 


9. 66 


1 


9. 3 


.8 


1,4 


1.1 


69.30 


1. 0,')8 


3. 01 


9.04 


2. 69 


a 82 


1 


9.5 


.8 


1.8 


1.5 


6,'>.40 


1. 078 


1. 07 


14.74 


2.5.5 


14.52 


1 


9.7 


LO 


1.8 


1.4 


64.88 


1.071 


1.55 


13.42 


2. 60 




1 


10.5 


.9 


1.9 


1,6 


59.63 


1.062 


1.69 


15.62 


2. 1)5 


15. 5a 














1.083 


1.78 


16. 07 


2.69 




1 


10. 6 


.& 


1.7 


1.5 


65.86 


1.080 


1.50 


14.80 


3.2s 




1 


10.4 


.8 


1.5 


1.3 


54.36 


1.078 


1. 10 


16.85 


2. 82 




1 


9.3 


.9 


1.7 


1.4 


64. 09 


1. OS i 


1. 79 


14.94 


7.16? 




1 


10. 3 


.9 


1.6 


1.3 


57.69 


1. 089 


.83 


17.86 


8.39 




I 


10. 5 


.0 


1.6 


1. 3 


58.33 


1.090 


.80 


18. 18 


2.85 




1 


10,2 


.9 


1.8 


1. 4 


52.74 


1. 0^2 


.34 


17.92 


7.65? 




1 


11.2 


1.0 


2.0 


1.6 


68.<J2 


1.060 


.61 


17.38 


4.12 





Jrdy 

July 

July 

July 

-July 

J uiy 

July 

July; 

July 

J uly 

July 

July 

Aug, 

Aug. 

AUiT, 

Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Ajig. 

St^pt. 
Sept. 
Sept. 
Oit- 



6 
7 
T 
8 
9 
10 
11 
11 
12 
13 
14 
15 
10 
17 

AiterlS 



E, to?3Er--eoiituiue(l 



-I 



Oct. 17 
Ocfc. 24 
Oct. 27 

Osii^ 3L 
Noy. 2 
KoT, 4 
Nov. 7 
Kdv. 10 
Kox. 12 
Nov. 15 
^foT/17 



Stage. 
After IB 
...do ... 
...do .... 
...do 

...do .... 
...do .... 
...do .... 
- do .... 
..do... 
...do 



9.5 
10.5 

9.8 
10.0 

lo.a 

10.6 
10.2 
10.9 
10.3 
10. p 
10.8 



iTiehs 
1.0 
1.0 
LO 
1.0 
,8 
,7 
l.tt 
1,0 
.9 
,9 



L8 
1.9 
1.7 
1. 9 
1.7 
1.0 
2.1 
l.S 
1.0 
L3 
1.6 



Lb: 
1. a 

1. 5 
1.4 
1.4 
1.8 
1.1 
1.6 
1.4 
.9 
1.1 
1.3 



54.60 
m.'M 
55. 30 
61. 62 
fiO. 31 
55.73 
58.09 
58.95 
54.89 
60. 5e 
56. 19 



1. 085 
1.083 
1.088 
l.t74 
1. 075 
1.079 
1.086 
1.082 
1. 081 
i. 076 
i.082 



Pr.ct. 
.40 
.49 
,47 
.87 
.63 
2.66 
.24 
.26 
.53 
.36 
.55 



Pr,et 
16; 30 
15.78 
16. 06 
13. 40 

13. 67 
12,04 
15.43 
m 34 
14. 01 
13.92 

14. 89 



hmm HYBRID. 

Epwix Henry. 



48 


Jnly 
July 


S 




1 


s. 


\i 


1. 5 
L6 


1.1 
1.2 


197 


18 




1 


1 


6.5 


m 


July 


19 






1 


t 


a 


1. 5 


1.2 


m 


July 


20 




8 


1 


7; 7 


,8 


i.7 


1.3 


m 




27 




i 


1 




» 9 


1-8 


L 4 


m 


July 


28 






1 


9.7 


:" t8 


1.7 


L4 


439 




29 




6 










m 


July 


ad 




6 








';i'o' 




m 


Aug, 


2 




6 


2 


9. 8 




3.5 


2-8 


657 


Aug, 


5 






1 


9.1 


1.0 




.9 




Am 


10 




8 


1 


9.7 


L7 


l.k 


m 


Aag. 


15 




9 


1 


11. 1 


...if. 


L7 


L 3 


765 


Aug, 


19 




lb 












773 


Mg. 


19 




10 






"L'o 


io 


i't' 


.sa4 


A«f;, 


25 




11 


1 


IL 0 


.9 


1.8 


1.5 


836 


Aug. 


25 




11 










900 


Aug. 


29 




12 


1 


ii.i 


.9 
.0 


1.1 


i.i 


954 


Sept. 


1 




13 


1 


10.5 


L6 


L 3 


1019 




5 




14 


1 


11.2 


.9 


L7 


L5 


10^17 


Sept. 

Sept. 


5 












1071 


8 




15 


1 


ii. i 


.9 


L5 


L3 


lijjo 


Sept. 


12 




16 


1 


11.0 


10 


1.8 


1.5 


i2:ig 


Sept, 


19 




17 


1 


11.2 


.8 


1.8 


L4 


1410 


Oct 


7 


After 18 


1 


11.3 


1.1 


2. \ 


L7 


1526 


Oct. 


17 


...do 




1 


10.5 


1.0 


1.9 


L5 


1585 


Oct. 


25 


...do 




1 


9.9 


LO 


18 


L3 


1618 


Oi't, 


28 


...do 




1 


11.5 


.9 


L9 


L 4 


1650 


Oct 


31 


..do 




1 


11.0 


1.0 


L6 


L2 


1685 


Nov. 


2 


...do 




1 


9. 0 


.8 


L5 


Ll 


1715 


Nov. 


4 


...do 




1 


n.2 


.7 


1.5 


1.2 


1745 


Kov. 


7 


..do 




1 


11.0 


.9 


;l8 


L4 


1779 


Nov. 


10 


..do 




1 


11.2 


LO 


1. 6 


L3 


1808 


Nov. 


12 


...do 




I 


10.4 


. 9 


L5 


Ll 


1837 


Nov, 


15 


...do 




1 


u.d 


LO 


1.6 


L 5 


1^ 


Kov. 


17 


...do 




I 






1. 4 


LP 



70. 69 

72.45_ 
00. i»o 

68. 02 
65. 19 
tr.64 

?5.?.9 
.63. 72 
67.50 
63. 39 

'64. of 
64.04 



6.'>. 11 
63. 20 
62. 81 



54.59 
59.56 
55.21 
57.25 
52.9! 
58.56 
56. 83 
64. 78 
59. 75 
£4. 32 
m 93 
65.76 
58. 18 
61.68 
59.74 



L017 
L625 
L030 
1.033 
L 047 
L 049 
1. 047 
1.052 
i. 062 
L 0n2 
L 064 
Li)69 
L 071 
LO 1 
L 082 
L082 
L 082 
1. 082 
L 089 
1. 0H8 
L 094 
L 080 
1.091 
L 085 
L0S8 
1. 080 
1. 0S5 
1.074 
L079 
1.085 
L^4 
1. 0R2 
L 073 
1. 079 
i. ©82 



L47 
2.19 
2.13 
2.39 
2. 39 
2. 72 
2.&4 
2 48 
2. 15 
2. 61 
2.70 
L98 
2. 06 
2. 03 
L 69 
1.69 
1.38 
L 58 
L2l 
1.55 
.66 
1.03 
.34 
.42 
.59 
.43 
.49 
.44 
.37 
,29 
.39 
.21 
.47 
.37 
.43 



2.22 
3. 04 
4. 34 
7. 40 
7.21 
7. 05 
7. 90 
10 m 
8 01 
1L25 
12. 22 
12.79 

12. 46 
15. 73 
15.87 

15. 53 
16.41 
18. 05 

17. 29 

18. 86 
17. 03 
18. 28 

16. 89 
16. 13 
15. 32 
16. 22 

13. 77 
14.92 
15.89 
13.11 
15.36 
12.15 
15. 14 
15.68 



SUGAR CANES. 
Ephraim Link. 



49 


July 


9 




1 


4.5 


.6 


L7 


1. 3 


68. 


1, 015 


L41 


L 21 


2(33 


July 


18 






6, 6 


L 


1.9 


L& 


; 68. 41 


L 02i 


2.07 


2.63 


230 


July 


19 


2 


1 


7. 


;9 


L7 


i.r 


69.48 


1,031 


2. n 


3. 24 


272 


July 


20 


z 


1 


7.2 


1. 1 


L8 


1.4 


m 08 


L0;27 


2.98 


2.94 


343 


July 


23 


4 


1 


8.2 


.9 


L6 


1.2 


7L68 


].037 


2.63 


4.S9 


356 


July 


25 




1 


8.7 


LO 


L6 


L3 


7L67 


1.0^!3 


2. 55 


3.45 


417 


July 


28 


b 


1 


8,7 


,8 


1.6 


1.2 


65.48 


L047 


2.03 


7.50 


432 


July 


29 


s 














L047 


2. U 


7.28 


446 


July 


29 


6 


*i 








"l4" 


' "71,10- 


1.046 


2, 61 








29 


e 
















2,m 





5 

3 

as 
O 

u 

s 
s 

p 

3 

1 
1 
1 
1 
1 
1 
1 

"i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

i 
1 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 



iEPOi^ OF TOE €HEMIiT. 

SUGAB €i^E— Continned, 
Ei»HEiJM LiNK--Gontmned. 













1 




















o 






S 
.2 


p5 

<s 
















■g . 






t4) 
0 












. s 


s 

> H 


II 


.a 


m 
0 




I 




® 


3 


1 

s 




c- 


© 
O 


s 








r _ 








<o 

<n. 


t— 1 


o 


'3 


'0 




P 


H 




>a 






OQ 




Ph 


-teet. 


liichs 


Jju8, 


JuOg. 


_ / 

Ft. et. 




Pr ct 




Pt. ct. 


JPr. et 


a b 

U. p 


g 






68. 55 


1 051 


2 43 


7. 63 


2. 73 
















1. 048 


2. 62 


7.02 


4. 76 




6.*95 


8 4 


(J 


19 


1 5 


69 72 


1 049 


2. 55 


7 Oi 


G. 79 




10. 0 


l! 0 


2. 1 


1. 7 


67. 85 


1. 0."»6 


2. 24 


9. 11 


4! 27 




9.' 26 


9. 4 


. & 


2* i 


1. 7 


75 73 


L. 071 


1. 28 


13. 64 


2! 12 


Vim 


10. 1 


! 8 


1 _ Q 


1.4 


61. 81 


1. 079 


1. 10 


15. 14 


2. 48 


14.82 


10. 3 


1. 0 


1. 9 


1.5 


g > 57 


1. 075 


L 74 


14. 88 


1. 98 






10. 9 


1.0 


1. 9 


1. 6 


60i 13 


1.082 


1.36 


15. 60 


3, 01 






10. 0 


. 9 


1, 9 


1. 6 


66. 48 


1. 076 


1. 56 


15, 29 


3' 42 


14.21 












1. 076 


1. 5ti 


15] 07 


2. 00 


14.19 


9. 6 


1. 0 


18 


1. 4 


63. 41 


1. 082 


1. 27 


16. 57 


2. 49 






9 3 


. 9 


1. 7 


1. 4 


61. 61 


1. 083 


1. 09 


16. 84 


3! 21 


19; ae 


9. 8 


.9 


lis 


I- a 


60. 83 


L 088 


. 79 


16. J 2 


4. 87 


17.55 


10. 0 


.9 


1. 6 


i. 3 


55. 87 


1 093 


5 14 


19 51 


. 05 






8. 9 


g 


1 Q 


1 A 


1 / 


1 081 


69 


15 37 


7. 06? 






10. 7 


.9 


i.c 


1.2 


58.88 


1. m 


!57 


la! 30 


8*. 19 






lO. 5 


1. d 


1.8 


1.4 


58.93 


1. 089 


.36 


m ^9 


4. gd 






10.2 


.9 


2.0 


1.5 


60. 14 


1. OfiO 


.22 






15.^ 


0. 7 


1.6 


18 


l.,4 


60. 62 


1. 078 


.53 


*15."22 


'3.'9fl* 




10.2 


.8 


1.8 


1.2 


57. 45 


L067 


.80 


11. 8.ff 


4.61 






io.o 


.6 


1.4 


LO 


50.77 


L075 


LIT 


13. 72 


4. (>4 






io. 0 


.9 


1.7 


L3 


58. 62 


1. 081 


.26 


15. 00 


4.25 


14.70 


9.7 


.9 


1.5 


LI 


60. 04 


L 076 


.32 


14. 43 


4. 26 


14 22 


10.0 


1.1 


1.6 


1.2 


59. 22 


L 079 


.23 


H.74 


4.26 


14. 09 


10.3 


.7 




1.1 


45. 34 


L 081 


.24 


14.54 


4. 78 


14. 91 


10.0 


LO 


"i'l' 


14 


61. 93 


1. 076 


.32 


14.30 


3.54 


: 14.10 


8.8 


.7 


•9 


.8 


61. 11 


L071 


L40 


11. 84 


4.54 







GOOSE NECK. 



7.0 


.8 


L3 


LO 


73. 00 


L 02^1 


S. 62 


.14 


2.19 




6. 0 


.9 


2, 4 


L8 


60.79 


1.619 


2.45 


.46 


2. 21 




5.8 


.9 


L3 


L9 


68. 96 


1. 022 


3.79 


.65 


5.46 




6.5 


.8 


1. 3 


LO 


T1.66 


L022 


3 15 


.55 


3.88 




7.7 


.7 


L2 


.9 


72. 00 


L 023 


3.25 


.51 


L 81 




6.2 


.8 


L3 


1. 0 


72.34 


1. 032 


4. 04 


L 91 


2.28 




8.5 


.8 


L4 


1.0 


60. 45 


L 034 


4. 23 


2. 29 


. 82 




6,3 

8.7 


.8 


1. 3 
L2 


LO 
,9 


72. 52 
67. 42 


1. 039 
1.043 


4.12 

4. 55 


4, 55 
3.87 


1.62 




.7 


3.94 




8. 8 


.8 


L5 


L2 


70.47 


L039 


3. 51) 


3.54 


3. 19 


8. 02 


8.7 


.8 


1. 3 


.9 


66. 'J7 


Lor,6 


3. 62 


7.98 


2. 88 


7. 52 


10.0 


.8 


3.5 


2.8 


68. 81 


1. 058 


3. 01 


a84 


2.84 


8, 15 


8.6 


.6 


LI 


.8 


61.24 


1.068 


1. 8ii 


12. 93 


1. 98 




8.3 


.8 


L5 


LO 


65.26 


1, 062 


2. 59 


10,28 


2. '4 




8. 6 


.8 


L5 


LO 


66.88 


L048 


4. 03 


6.70 


1. 06 


5. 04 


9.2 




1.7 


L2 


71. 71 


L064 


3. 53 


20. 93 


1.51 




8.3 


.8 


1,4 


LI 


58 H3 


1. 081 


1.54 


15. 93 


2. 51 




9.6 


.8 


L 4 


1. 1 


56 53 


1. 0(i6 


Leo 


15.30 


2 23 




10.6 


.7 


1. 2 


LO 


53.05 


1. 083 


1. 32 


16. 31 


3.2^ 


"iKbh 


9.5 


.8 


L2 


LO 


57.38 


L084 


1.81 


16.91 


3.00 


15.99 


8.5 


,8 


L2 


1. 0 


63. 01 


L 069 


L75 


15.70 


4.81 




%o 


.9 


L3 


LI 


53.54 


1. 089 


.81 


16.68 


6.38? 




9.2 


.8 


LI 


,8 


61. 01 


L O.)0 


3. 57 


7.82 


2.96 






L 0 


L6 


L3 


58.09 


L 082 


L 09- 


14.99 


4,20 




S, 5. - 


.B 


1.0 


.8 


61.91 


1.055 


2. 48 


7.31 


3. 76 


""'a 28 


10.0 


.6 


1. 0 


.9 


57. 56 


L 0t>9 


L 89 


1L88 


4. 14 


10.04 


10.0 


.7 


2.5 


L9 


58.01 


1. 072 


1. 24 


13.24 


4. 08 


13.05 


8.0 


.8 
.9 


1.4 


LO 


56.18 


1. 076 


2.11 


13.43 


4. 06 


13. 55 


11.0 


2. 7 


2.0 


55.46 


L075 


1.08 


13. 72 


4. 03 


13. 78 


8. 3 
8,5 


.7 


LI 


.9 


56.61 


L0C8 


1. 22 


12. 00 


4. 24 


11.28 


.9 


LO 


.9 


61. 82 


L008 


L04 


11. 83 


4. 17 


10. 61 


10.5 


.9 


L3 


LO 


58.20 


1.074 


.41 


13. 39 


4.77 




10. 0 


.6 


1.2 


ll 


69.00 


1. 07.^ 


L m 


13. 12 


3. 36 


'"i3."ii 


0.1 


,9 


LO 


.8 


66. 62 


L668 


L88 


1L47 


4.48 


1O.70 



396 KEPORT OF THE GOMfflSSIONEB OF AGRIOULTUm 



BEAR TAIL. 
Jacob Latshaw. 



5 



186 
21 

45 
67 
92 

103 ^ 
104 
147 
174 
232 
2G1 ! 
845 
360 ^ 
39T I 

448 ■ 
: 495 
6J2 
. 682 
776 
838 
903 
957 
1022 
1074 

lies 

1241 
1403 
152» 
1588 
1621 
1653 
1688 
1718 
1748 
1782 
1811 
1840 
X869 



July 18 
J uly 6 
July 9 
July U 
July 12 
Jnlj 13 
July 13 
July 15 
JulV 16 
July 19 
July 20 
July 23 
July 25 
Jitly 27 
July 28 
July 29 
A,ug. :r 
Aug, 10 
Aug. 15 
Aug. 20 
Aug. 25 
Aug. 29- 
Sopt. 1 
St^it 5 
Sept 8 
Sept. 14 
Sept. 19 
Oct 11 
Oct. 17 
Oct. 25 

Oct. 2a 

Oct 31 
Nov. 2 
Nov. 4 
UTov. 7 
Nov, 10 
Nov. 12 
Nov. 15 
Nov. 17 



S 



Stage. 



3 
4 

6 
7 
8 
9 
9 
9 
20 
10 
30 
11 
12 
13 
14 
15 
10 
16 
17 
17 

- 18 
18 

After 18 
...do... 
... do .... 
..do.... 
..do.... 
- do , 
..do .... 
. do .... 
..do .... 
. do .... 
.,-do .... 
...do.... 



Feet 
5. 5 
6.3 
6.5 
5.9 
6.3 
7.3 
8.3 
8.0 
8.3 
7,7 
8.4 
8.3 
8.8 
8.0 
8.3 
8.3 
&5 
8. 3 
8,3 
8.1 
8.0 
8.2 
8.8 
8.7 
8.4 
8.5 
9.2 
8, 0 
&3 
8.0 
7.0 

10. 6 \ 
8.3 1 
8.7 ! 
8,0 
8.7 
8.9 
7.7 
8.9 



Inch^i 
.6 
.9 
.8 



1.0 

.7 ' 
.8 ; 

.9 - 

.8 1 

.9 

,7 

.9 

.9 

.8 

.8 

.8 

.8 
^.8 
1.0 

.8 
. .8 

.8 

,9 

.9 

.8 

.8 
1. 0 

*8 

.9 

.8 \ 

■ .7 : 

.9 I 
i;o r 

.9 I 
.7 
.7 
1.0 
.7 



Lbs. \ 
*7 i 

2. 7 i 

2.8 1 

15 

1.2 

1.4 

1.4 

1.5 

1.3 

1.2 

1.4 

1.5 

1.6 

1.4 

1.3 

1. 3 

2 9 

1.4 

1. 6 

1.6 

t3 

1.7 

1.5 

1.6 

1.7 

1. 4 

1.5 

1. 6 

1.3^ 

1.0 
.9 

1. 7 

1. 5 

2. I 
1.7 
1.1 

.9 
1.0 
.8 



Lbs. 

.5 
2. 2^ 
2. 1 
1.2 

.9 
1. 1 
1.1 
1.2 I 
1-1 I 

';9 i 
1.2 I 

1.2 i 

1.3 ! 

1.0 
% 4 

1.-2 

1.3 i 

1.2 

1.0 

1.2 

Li 

1.2 

1.3 

.9 
1.0 
LO 

.8 

.9 

. 7 
1.2 
LI 
L5 
LO 

.9 

.7 

.8 

.6 



Pr. cf. 
67.91 
66. 11 

68. 9 1 
65.00 
71. to 

69. i'i 

70. 11 
67,49 
74. 02 

68. 74 
68.88 

69. 85 

60. 03 
70.96 
65. 14 
68. 50 
«7..93 

64. 02 

65. 51 

58. 49 

59. 53 

61. 25 

62. 02 
57. 71 
64.38 
52. 40 

56. 19 
59. 13 
75.671 

61. 38 
59. .50 
59. 13 
56.32 

57. 30 
57. 69 
59. 17 

62. 73 
56.25 
62. 09 



8 : 



L 023 
1.019 
L 019 
L 022 
L024 
1. 023 
1. 024 
1. 028 
1. 029 
1. 038 
i. 040 
L048 
1. 049 
1. 049 
L 051 
L055 
1 056 
1.070 
1. 075 
L 069 
1.0M3 
L082 
1083 
L088 
L 084 
1. 087 
L 082 
L076 
1.076 
L066 
L0f>7 
L 077 
1. 075 
L 085 
I, 076 
1.075 
L 058 
1. 068 
1.073 



Pr. ct 
3.94 

3. 12 
2. 79 

2. 44 
2.65 
3.72 
3.65 
3 89 
3. 30 
3.81 
3.64 

4. 05 
3.91 
2.69 

3. 72 
2. 72 
3-94 
2, 02 
2. 56 
2. 16 
2.44 
2, 19 
2. 13 

2. 21 
L 90 
L55 
L61 
2. 49 
2.33 

3. iff 
2.57 

.44 
L 51 
1.06 
L 80 
1.69 
L89 
2. 04 
1. 90 



Pr. et 
.27 



Pr. cf. 

L65 



... 2. .57 
.61 i 3,22 
. 23 i 3. 20 



.42 
.69 
.8? 
.92 
2:12 
3.34 
4. 70 
5.44 
5. 72 
7. ;>2 
0. 82 
, 2. 49 
3.77 
12.05 

12. 99 
12.88 
15.98 
14.39 
16. 51 
16.62 
16. 39 
17.54 
15. 26 
13-37 
12. 97 

9. 35 
9. 99 
14.83 
14.03 
15. 54 

13. 09 
13. 30 

8.19 
11. 36 
12,53 



2,61 
3. 5f\ 
5 23 
2. 29. 
2.13 
.73 
LSI 
4. 77 
2.76 
1.93 
2. 21 
9.24 
7. 15 
2. 15 

2. 35 

3. 29 
1.90 

3. 70 
2. 08 
2.80 
3.25 
3.77 
6. 20? 

2.r>4 

li. 92 
4.29 

4. 82 
4. W 
3.99 
4. .55 
4. 11 
3. 56 
4.23 
3.03 
4. 39 



Prat 



6L10 

7. n 

6.71 
7.88 
11.79 
13.20 



15.89 
15.99 



9.49 
9.87 
14.39 
13. 90 
15. 07 
13.17 
. 12. 99 

'io.'io 

12.31 



IOWA RED TOR 
J. Latshaw. 



187 
22 
68 
93 
106 
105 
/ 148 
262 
328 
3^6 
347 
420 
398 

mo 
559 
614 
684 
77? 
839 
907 
958 
1023 



July 18 
July 6 
July 11 
July 12 
JnJy 13 
July 13 
July 15 
July 20 
July 22 
July 23 
July 23 
July 28 
Jiily 27 
Aug. 2 
Aug. 5 
Aii^. 10 
Aug. 15 
Aug. 20 
Aug. 25 
Auif 30 

StJpL 5 



6.5 
6.0 
6.5 
6.3 
7.0 
7.5 
8.5 
8.5 
8.2 
7.0 
a 6 
9.0 
9.5 

a 8 

8-0 
8.6 
8.0 
8.4 
6.7 
7,9 
8.3 
8.7 i 



. S 
1.0 
,8 
.8 



,8 



L3 
2.1 
L6 
L5 
L5 
L5 
LI 
LI 
LI 
L3 
1. 4 
16 
1.9 
3.9 
L8 
L4 
L 6 
L3 
1. & 
.9 
1.4 
L7 



LI 

1. 6 
L2 
LI 
LI 
L2 



LO 
L 1 

L2 
1.5 
3.0 
LO 
LI 
L2 
LO 
L2 
.6 
1.1 
L2 



68.27 
68.88 
69. 73 
64. 42 
71.17 

69. 63 
68.39 

70. 79 
73. 02 
08. 38 
70. 16 
09. 26 
70. 22 
67.05 
08. 39 
57, 09 
04,90 
64, 28 
54.35 
57. 62 
ffl.79 
59.48 



3. 020 } 2.99 ! 
L020 ! 3-19 ! 



1.020 
1.025 
1.026 
L027 
L043 
1. 045 
1.047 
L044 
L W-4 
L 053 
L ti63 
L 061 
L 0(>8 
L 073 
L 071 
1. (i82 
L076 
1. 087 
LOSS 



2.99 
3. 05 
3. 51 
4. 11 
3. 73 
3. 01 
2.86 
4. 02 
4. 11 
3.95 
L99 
1.77 
L 35 
.93 
L08 
L 13 
,81 
,92 
LSI 



.48 
.58 

**7g7 : 
Lll I 
.87 i 
.92 : 

5. as 
6.61 

6. 96 
5. 34 
5.18 
7,84 i 

1L51 
1L60 
13, 72 
18.83 
13, 92 
17.07 
14. 72 
17. 8* 
17.48 



4.12 
LSI 

4.' 52 
3.05 
3.41 



2.59 

2.15 !......., 

4.50 
4,33 
,2. 06 
L83 
2.82 
3. 31 
1.96 

2. 71 

3. 5H 
L^7 
3.98 
3.06 
2.70 



5. 30 
7. 15 

lLi8 
1L43 
14; 04 
12. 29 



REPORT X)F OTE CHEMIST. 

IOWA RED TOP-~Contmuea. 
J. LATsnAW— Gbrtthiued. 



. 0 



3075 
1169 
1242 

im) 

1589 

1654 
1680 
1719 
1749 
1783 
1812 
1841 
1870 
1871 



I 



Soi>t. 
Sept. 
Oct. 
0<^t. 

Oct. 
Oct 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 



Stage. 
17 
18 
18 

After 18 
...do ... 
...do 
..^o ... 
...do ... 
...do ... 
...do ... 
.. do ... 
...do ... 
...do ... 
...do ... 

do ... 
.. do ... 



Feet 
11.0 
8.5 
8.2 
9.0 
8.7 
8.5 
8.8 

a I 

9.9 
9.7 
8.9 

a 6 

7.6 
7.8 
9. I 

as 



Inchs 

.a 

.7 
.9 
.6 

^ r, 

LO 
.7 
.8 
.7 
.6 
.8 
.7 
.7 
.7 



il.6 
■l.2 
.9 
1.3 
1.3 

1. 4 
1/0 
1.7 
1.4 

2. 0 
1.4 
1.4 
1.0 

.0 
1.2 
1.1 



.1 

Lbs. 
1.3 



.8 
1.2 
3.1 
1.4 

.9 
1.0 

.8 

.7 



.6 



Pr, et. 
58. 16 
60. 10 
57.76 
63. 79 
44. 86 
m. 09 
57. 06 
6(1. 78 

54. 17 
60. 44 
59.47 
60. m 

55. til 
63.25 

56. 89 
01. a7 



1.087 
1. 087 
1. 077 
1. 076 
1. 075 
1. 080 
1. 071 
1. 065 
1.069 
1.078 
1. 074 
1. 078 
1. 066 
1.071 
1. 080 
1. 076 



3 

Pr. ct 
1.26 
.77 
1.09 
1.51 
1. 51 

1. 35 
1.44 

2. 03 
2.23 
1. 61 
1.79 

.86 
2. 15 
1. 22 
1.14 
1. 33 



Pr. ct 
16. 93 
18.28 
14.51 ; 
15. 34 
13.70 
15.87 
12.72 

11. 18 
10. 93 
14 34 
13.11 
14.25 

9. 89 

12. 72 
10. 12? 

13. 75 



Pr. et. 

3 . 88 
3. 94 
6. 94 
1. 04 
3. 48 
2.36 

3. 86 
3,76 

4, 09 
3.85 
4. 14 
4.23 

4 14 
3.66 
9.01? 



NEW VARIETy. 

F. W. Stump. 



JnJv 6 

July IS 
i July 11 
i July 12 

107 i July 13 

108 r July 13 
149 July 15 
' i July 10 

: July 20 

' Jlllv 20 
; July 21 
: July 23 
July 26 
; July 27 
Julv 28 
July 29 
Aug. 5 
Aug. 10 
Aug. 10 
Auij. 15 
A\\\i. 20 
Aii;^. 25 
A u^r. 30 
Scjit. 1 
Sept. 6 
St'pt. 8 
St-pt. 14 
St^pt. 19 

o<'t. n 

Oft 17 
CX't. 25 
. Oc.fv 2^ 
Oct. 31 
Nov. 3 
Nov. 5 
Nov. 8 
Nov. 11 
ISov. 14 
\ Nov. 16 
Nov. 18 



10 
10 
10 
10 

10 

11 

12 
12 
1^3 
14 
15 
16 
16 
17 
17 
18 
18 

After 18 
..do ... 
..do ... 
.. do ... 
...do ... 
...do ... 
...do ... 
...do ... 
.. do ... 
...do ... 
.Vdo ... 
...do ... 



5.5 
6.0 
6.5 

6.5 
0.7 
7.0 
a 5 

a 3 
a 4 
a 4 

9,0 

a? 
a 6 
a 7 
as 
a2 
as 
a 1 

9.0 

a 2 
a 6 

7.7 
9.0 
G.O 

9,0 
9.2 
9.0 

a 1 

8.0 
9. 5 
9.0 

a 6 
ao 
a 7 
as 

10.0 
9.4 

a 2 

9.0 
9.5 



.9 
.7 

to 

.9 
.8 
.6 
.8 
.6 
.6 
.7 
.7 
.7 
.8 
.7 
.7 
.8 
.8 
.7 



2.4 
.7 
1.4 
1.2 
1.2 
1. 3 
1.3 
1.1 
l.Q 
1.2 
1.2 
1.3 
1.4 
I. 6 
1.3 
LO 
1.4 
1.5 
1.6 
2.0 
1.5 
1.2 
1.2 
1.6 
1.5 
1.4 
1.3 
1.2 
1.4 
1 . 3 
1.1 
1.3 
1.3 
3.7 
1.1 
1.3 
1.6 
1.0 
1. 0 
LO 



L0 
.6 
LI 
LO 
LO 
LI 
LI 



LO 
L 1 
L2 
L3 
LI 
.8 
L2 
L3 
L4 
L 2 
LI 
LO 
LO 
L2 
1.2 
1.2 
1. 1 
.9 
.9 
.9 
.8 
LO 
.9 
L2 
LO 
1.1 
L2 
.8 
.8 
,1 



m. 48 

70. 26 
72. 40 
72. 67 
73. 03 
70.95 
64. 20 
68.51 
69. 86 
69, 30 
70, 03 
69.81 
71 59 
72. 68 
69.69 

71. 55 
65.42 
67. 07 
67. 60 
61 19 

5a 4 1 

61. 11 

60, 25 

58. 60 
60. 72 
63.87 

59. 00 
55.58 
59. 39 
47, 38 
5;i72 

56. 68 
61.1^2 
57 93 
54. 48 
53, 24 

57. 29 
55.00 
56.43 
51. 70 



1.020 
1. 025 ' 
L023 
L023 
L 025 
1.026 
1. 1»26 
L 042 
1.045 
L 042 
L 042 
1.048 
L050 
L 050 
L 058 
L 056 
1.073 
1. 070 
1.073 
1. 082 
L 083 
L 0S6 
1.088 
L 087 
1. 091 
L 098 

L mi 

L (,80 
L 086 
L 08 i 
L 071 
L0S4 
1. 067 
1.074 
1. 068 
1. U58 
L080 
1. 07 l 
1. 073 
LOOS 



3. 12 
3.64 
3. U 

3. 06 

3. 29 
3. 33 

4. 32 
3.63 
3. 33 
3.54 
3. 30 
a 11 
3.27 
3.29 
2,95 
4.20 
1.61 
2.47 
2. 23 
LOl 
1. 15 

1. 14 
1.09 
L5t 
L26 
L 14 

.78 
L 15 
L78 
2.50 

.88 
L 85 

.81 
1.42 
L 82 
1.04 
L52 
L 53 
L 98 



.74 

,39 ! 
.74 

L37 
L 00 

.41 

.81 
4. 92 . 
aoo i ! 
5.28 i 

a 54 

7. 23 

7. 39 I 
7. 52 ^ 
9.38 i 
7.58 I 

14.54 

13. 06 

13. 76 
17. 19 
ia40 
17. 25 
17. 46 
la 13 
ia48 

lasi 
la 61 

17.40 
17.18 
13.90 
11.11 
15.77 
12.04 
14 70 
12. 25 
9.33 

14. 29 
12. 19 
12.74 

9. 76 ; 
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EARtY ORANGE. 
I. A. Hedges* 



Jnlf B 
July 15 
July 19 
July 20 
Jnl5 27 
Jnl.f 28 

July ao 

Aug. 15 
A rig. 20 
Aug. ^5 
Aug, 30 
Sept I 
S^pt. 5 
Sept. 9 
Sept. 14 
Sept, 27 
Oct 13 
Oc,t 
Oct 
Oct. 
Oct 
Nov. 
Nov, 
' Nov, 
Nov. ii 
Nov: 14 
Nov. 16 
Nov. 18 



3 
4 
5 
6 
6 
7 
8 
9 

10 

}1 
.13 
13 
14 
15 
16 
\8 

Affcef 18 
...do .... 
...do .... 
.. do .... 
.. do .... 
...do .... 
...do ..i. 
...do,-.. 
...do.... 

...do 

..do 

...tlo .... 





















1 






. 








>^ 


ft 


Feet 


Triehs 


4. 5 


.8 


6.3 


.8 


6.0 


.9 


7.2 


.9 


8.6 


.9 


S.4 


.8 


g.5 


*8 


8.3 


.7 


9.2 


.8 


7. 2 


. S 


10. 3 


1. 0 


9.0 


.8 


8. 5 


^8 


9.2 


.8 


11. 2 


1*2 


9* 0 


& 
• y 


9. 0 


* 8 


8; 1 




9. 7 


.8 


8.8 


.9 


7.8 


. 8 


10.3 


.8 


8.0 


.7 


8.5 


.7 


8.0 


:.9. 


7.4 


.8 


8.4 


.8 


7. 5 


.9 


7 8 


.S 


9.0 


.7 



•3 



Z5*. 


Lbs. 






1.1 


.9 


81 


1 022 


1.4 


Ll 


fc89 


1.026 


1.7 


1.3 


69. 15 


1.035 


1.4 


1.1 


70. 02 


1, 035 


1.9 


1. 5 


71.01 


1.041 


1. 5 


Ll 


6a 35 


1.050 


2.7 


2. 9 


04.09 


1. 066 


1.4 


1. 1 


68.09 


1.052 


1.4 


1. 1 


62.72 


1.073 


i. 9 


1.2 


66. 84 


1. 069 


3.3 


2.5 


65. 39 


L071 


1.8 


1.4 


61, 26 


1.088 


1.5 


1.2 


^.16 


1.091 


1.7 


13 


57.82 


L089 


3.5 


2.9 


71. 41 


1. 081 


1,5 


1.3 


55.77 


1.0W3 


1.2 


1.0 


5t 49 


1. 092 


1.7 


1.1 


f;5.84 


1.0^ 


I. 9 


1.3 


61.86 


1.0^ 


1.5 


1.0 


58. 99 


1.079 


1.2 


.8 


80, 73 


1.078 


TO 


1.2 


51.77 


1.077 


1.3 


1.0 


5«.88 


1.072 


1.5 


1.0 


5a, 76 


1. 079 


1.7 


1.4 


Gi\. 30 


1. 0.59. 


1.4 


1.2 


65. 17 


1. 0.54 


1.1 


.8 


55, 52 


1, 058 


L4 


1.1 


GX 50 


1. 0C8 


1.4 


1.2 


68. 42 


1.055 


1.4 


La 


67.87 


1.081 



Pr. ct. 
2. 45 
3.65 
4.40 

5, 18 

6. 83 
6.65 
4.29 
5.64 
5 44 
2.98 
3. 61 
a 33 
2.46 
2. 51 
5.78 
2.29 
1.54 
1.52 
1, 38 
1. 64 
1.36 

.58 
1.59 

.98 
1.21 

.97 
1.92 
1.05 
1.38 
L33 



i 

2 



.81 
1.85 
2.11 
2.05 
3.24 
4,08 
ft 73 

s.m 

iC.69 
12,39 
11.88 
15.95 
17; 26 
17.^8 



Fret, 
1.87 
2.44 
1. 32 
2.52 
1.20 
2.42 
2.86 
4. 76 
1. 67 
1.50 

a 23 

2.31 
3. 19 
2.49 



12. 78? ^. 34 
17. 38 4. 94 



19. 20 
16. 67 
15,81 
14. 72 
14.69 
14. 90 

13.11 : 

14. 37 
10. 64 ; 
9.6» 



2.61 
3. 14 
2. 52 
2. 50 
3.57 
4.57 
4.23 
4. 11 

3.53 



8.22 1 3.89 
12. « ; 2.93 
8.84 ■ 1,53 
14.01 i 4. 51 



EARLY ORANGE. 
H. F» D. Daganhardt. 





Jufy 


8 






July 
J«ly 


19 

20 


1 

2 


m 


July 


25 


3 


401 


Jnly 


21 


3 


423 


Julv 


28 


4 


447 


Jnlv 


29 


5 


451 


JiiiV 


29 


5 


471 


July 


30 


6 


513 


Aug. 
July 


2 


6 


473 


30 


7 


618 


Aug, 


10 


8 


687 


Aug. 


15 


9 


780 


Aug. 


20 


19 


843 


Aug. 


25 


11 


910 


Aug, 


30 


12 


961 


Sept 


1 


13 


1026 


Sept 


5 


14 


1084 




9 


15 


1172 


Sept. 


14 


16 


1251 


St^pt 


27 


38 


1478 


Oct 


12 


After is 


1.587 


Oct 


18 


...do .... 


1592 


Oct 


@5 


...do .... 


16i5 


Oct 


28 


...do .... 


1657 


Oct 


31 


^- do .... 


1601 


Nov, 


3 


.,.d<^ .... 


172^ 


Nov. 


5 


...do .... 


1758 


Nov. 


.8 


do .... 


1786 


Nov. 


11 


.. do .... 


1815 


Nov. 


14 


...do .... 


1844 


Nov- 


16 


...do.... 


1874 


Nov. 


18 


...do.... 



2 


4,0 


1.0 


2.6 


1.9 


64,56 


1. 017 


2.46 


1 


5.5 


. 8 


1.3 


1.0 


Gtm 


L029 


4. 59 
5.25 


1 


6.8 


,9 


1.6 


1,2 


66.78 


1.035 


1 


7.4 


.7 


1.3 


1.0 


69.43 


I. urn 


5. 57 


1 


7.0 


.8 


1.3 


1.0 


68.36 


L 043 


6. 44 


1 


8.1 


.9 


1.6 


1.3 


6 7. 89 


r. 050 


6. 21 


.... 


"h'o 










1.045 


5, 95 


"To' 


"i'r 


"l4' 


"68.09' 


i. 045 


5. 86 


1 


8. I 


.7 


hi 


1.0 


66.59 


L051 


J 6.66 


2 


8.6 


.8 


3. 2 


2.5 


67. 22 


1 059 


5.58 


1 


8.4 


.8 


1.6 


1, 3 


60. 72 


L051 


5. ?^9 


1 


7. e 


.7 


1.3 


1.0 


58. 69 


1.076 


4. 24 


1 


7.5 


.9 


1.7 


1.2 


66. 42 


L0e9 


3.91 


1 


8.9 


.7 


1.2 


1. 0 


62.28 


1.083 


3,98 


1 


8.7 


.8 


1.7 


1.2 


61 98 


1.088 


2.81 


1 


9* 4 


.9 


1.6 


L 3 


59.96 


1. 090 


2.81 


1 


8.1 

7.8 


,9 




1.2 


58. 01 


L091 


3. 56 


1 


.9 


1.6 


1.2 


6j.29 


1. 676 


3. 70 


1 


8.9 


.9 


1.3 


1.0 


58. 05 


1. 086 


2. 53 


I 


8.0 


.8 


1.3 


1.0 


56.79 


1. 0S9 


2.85 


r 


7.8 


.8 


1.4 


I.O 


55. 99 


1. 094 


1. m 


I 


9.7 


,9 


2.0 


1. 4 


58.86 


1.088 


1.58 


1 


8.6 


, 8 


L3 


.8 


56. 95 


1. 078 


1.50 


1 


8.2 


.6 


1.1 


.7 


56,00 


1. 075 


1.45 


1 


0.3 


.8 


1.9 


1.3 


58, 64 


1. 0S7 


,88 


X 


ao 


.9 


1.5 


1. 2 


6.5, 63 


1, bm 


1. 04 


1 


7.3 


.8 


1. 5 


i,d 


57.67 


1.072 


.89 


1 


J 1.0 


.8 


1.3 


,9 


4ft. 13 


1. 064 


.47 


1 


0. 0 


.8 


1. 9 


1.2 


65. 45 


1.077 


.84 


1 


7.0 


.8 


.9 


.7 


50. 70 


1. 079 


.93 


1 


8.5 


.7 


LO 




53. 25 


L 082 


1.01 


1 


8.5 


- .7 


.9 


.* 7 


5,5, 14 


1.071 


1.2G 


1 




,7 


1.4 


Ll 


67. 17 


L07a 


1.21 



.46 
.76 
1.76 
a 39 
3, 16 
4.55 
3.84 
4.04 

3. SO 
7.44 

4. 88 
13.31 
11. 62 
13. 81 
16. 54 
16. 95 

16. m 
13, 171 
16.46 

17. 79 
18. 15 
16.72 
13.55 

I. 3. 10 

10 m 

II. 56 

13. 67 
11.02 
14.18 
14.52 

14. 64 
12. 39 
13.90 



3.03 
l.Ol 
3.27 
2.34 

1. 

2.29 
2 41 
1.34 
4.87 
2.76 
4,76 
2.43 
1.86 
3. 63 
2.52 
2.71 
3.34 
2.64 
3.! 

3. .55 
4.40 
2. 79 
3.58 

4. 61 
4. 75 
4. 44 
3.39 
4-06 
4, 61 
a. 59 
4.03 
3.99 
4.17 



FlTZQERMJ>f 

















t 










J 


J 






i 
1 










« 

© 


i 


1 


-a 




i 

n 




•S 

% 


.s 


p 
t 


J 

t ■ 


»» 
1 






- ^ 




a 
1 


>^ 


1 
P 


1 


A 


% 


1 


8 

a 

3 


1 
& 


IE 






Jtily 










Inckg 






- 




Pr. ct. 




Pr. et 


Pr.ct 


53 


8 






2 


4. 5 


• ^ 


% 5 


1-3 


66, 93 


1.020 


2.94 


. — . 


2. 01 


. 


$05 


JtiTy 


18 




"i' 


1 


6. d 




L 2 


1. 0 


65.06 


1.032 


4.91 


.37 


2. 33 


.... tm.i'i 


206 


Jiiiy 


18 






1 


H 


.8 


1.^ 


1.1 


68i 36 


1. 029 


4.92 


.05 


2. 59 




136 


July 


19 




3 


1 


6.5 


.8 


1.3 


1.0 


68. 51 


1.032 


4. 96 


L 12 


,84 




265 


July 


20 




4 


1 


6.8 


.9 


1. 4 


LI 


71 79 


L0.33 


5,26 


LiO 


2,64 




275 


July 


20 




5 


1 


7.3 


/S 


L3 


.9 


71.39 


L032 


5. 51 


L 26 


2. 19 




349 


July 


23 




6 


1 


7.7 


-8 


J. 4 


LI 


70. 95 


1. 040 


5. 06 


3. 67 


3. 57 




402 


July 


27 




7 


1 


7.7 


.6 


1.1 


.0 


68.31 


L 053 


5.54 


6.33 


1.90 


4.86 

..." ; 


515 


Aug, 


2 




8 


2 


7. 5 


.8 


3.0 


2.2 


6a 94 


1,0.58 


4. 88 


7.85 


2.20 


62 a 


Aug. 


10 




S 


1 


7.0 


.9 


2.0 




65.27 


1. 069 


4. 15 


12.06 


.95 


IL 22 


688 


Aug. 


15 




10 


1 


7. 4 


.8 


1.8 


1. 2 


65.78 


1. 073 


3.66 


12. 83 


1.68 


12,68 


781 


Aug. 


20 




11 


1 


7.8 


.8 


1.3 


LO 


64-17 


L086 


3. 31 


15. 22 


3.58 


15.18 


844 


Aug. 


25 




12 


1 


9.2 


.7 


1.2 


,9 


57.44 


L 087 


3.27 


16.34 


1. 65 


16.31 


811 


t%- 


30 




13 


1 


1 


.8 


1.5 


1.% 


59. 96 


1. 091 


2. 97 


17. 22 




lis. 87 




Sept. 


1 




14 


1 


§.8 


.7 


1.0 


.8 




L093 


3.43 


17. 38 


2.79 


16.41 


1027 


oept. 


5 




15 


1 


8.0 


.8 


\% 


Li 


65. 38 


J, 083 


3. 56 


14, 12? 


3.00 


14. 60 




Si^pt. 






16 


. 1 


9i0 


• ^ 


1- ? 


L0 


54. 48 


1. 089 


2. 00 


17. 20 


4, 67 


ilT^ 


Sept. 




17- 


1 


\7. 0 


. 7 


1.1 


.9 


60. 35 


1. 084 


2. 06 


15.79 


4. 52 


"* "ii^is 


1252 




OPT 

37 




1§ 


1 


8.? 


. 7 


1.4 


• 0 


49 29 


L 089 


1. 56 


16. 68 


5. 171 


1479 


ucc. 


ii 


After 18 


1 


8. 0 


. 9 


1.6 


Li 


69.40 


i- 066 


u. 51 


10,47 


2.01 


9. 78 


1638 


Oct. 




i.;rfo 




1 


8.^:. 


.9 




LO 


68.07 


L081 


L7$ 


14.39 


2.93 


13. 90 


1593 


Oct. 


25 






1 


10. 0 


1.0 




L8 


61. 


1.087 


LOl 


16, 29 


4.82 


maa 


Oct. 




;..do 




1 


g.8 


.6 


1:1 


.9 


51.74 


i. 081 


.99^ 


15,24 


4. Sp- 




1658 


Oct. 




...ao 




1 


i).o 


.e 




Li 


57.45 


L077 


L05 


14. 02 


4.80 


14, io 


1692 


Koy, 




.. ao 




I 


10.5 






L7 


60. 59 


L 079 


L 00 


14.96 


3.87 


14.40 


1723 


Nov. 


$ 


do 




1 


8.5 


.7 


1.$ 


L2 


57. 19 


tOBO 


.90 


14.86 


4.00 


14.81 


1757 


Nov, 


8 


..do 




1 


8.0 


.e 


L5 


1^ 


66.53 


1.062 


L34 


1L54 


3.9$ 


10. JK) 


1787 


Nov. 


U 


...do 




1 


11. s 


.8 


1.5 


1.3 


59.06 


L072 


L 16 


12. 59 


3.92 


13/35 


1816 


Nov. 


14 


...do 




1 


a 9 


.8 


1.4 


.9 


57. 84 


L077 
1.068 


.99 


13. 60 


4. 02 


1845 


■ Kbf 


Id 


;,.do 




V 1 


7.0 


.7 


.7 




M. 39 


L31 


1L45 


4.09 


■■fi 


1875 


N6^; 


1* 






I 


&5 


vT 


12 


.9 


XJ4.26 


1.075 


L 41 


13. 65 


3.77 





NEEAZANA. . 

B1-YM*ER *& Co. 



m 


July 


16 




1 


1 


6,0 


.5 


,8 


,e 


62.21 


1. 026 


4.^4 




3.11 




54 


July 






2 


2 


4.3 


1, 0 


2. 3 


L8 


67.07 


i. 023 


3. (>S 


.35 


2.83 




1Q& 


July 


12 




2 


1 


5.5 


.8 


LO 


,8 


6.5.79 


1. 027 


4.48 


.44 


3. 35 




151 


July 


14 




3 


1 


5.3 


.8 


L3 


L 0 


66.07 


1. o;jo 


4. 55 


1.66 


2.57 




207 


July 


16 




4 


1 


6.5 


.8 


1.0 


.8 


70,43 


L036 


4.97 


L 15 


3.71 




237 


July 


18 




5 


1 


7.0 


.7 


L2 


LO 


69.10 


1. 038 


5.48 


L 85 


.83 




366 


•July 


19 




6 


1 


7.4 


.7 


LI 


.9 


68. 10 


1. 040 


5. 84 


2. 78 


2.91 




276 


July 


20 




7 


1 


6.8 


.6 


.9 


•I 


69.27 


1. 041 


5. .58 


3.76 


2.71 




350 


July 


23 




S 


1 


7.0 


.7 


L2 




69.41 


L052 


5. 38 


6.27 


3.46 




403 


July 


27 




8 


1 


7.0 


.6 


.8 


.7 


60.71 


1.052 


5. 60 


5.41 


2. 35 


5:46 


424 


July 


28 




9 


1 


7.2 


.7 


LI 


. .8 


70.99 


L 054 


6.17 


5.34 


2.77 


438 


July 


29 




9 














1. 054 


6.22 


5.88 


1.75 




494 


Aug. 


1 




10 


2 


7. 0 


.6 


2. 0 


L5 


64.58 


1. 064 


4.63 


9.33 


2.44 


a 94 


621 


Aug 


10 




u 


1 


7.0 


.6 


1.0 


.7 


60.19 


1. 076 


3.71 


13. 24 


1. 45 


12.98 


689 


Aug. 


15 




12 


2 


7.0 


.6 


L6 


L2 


68. 70 


1.057 


4. 67 


7. 59 


1.83 


7. 28 


783 


Aug 


20 




13 


1 


7.^ 


.8 


L 3 


LO 


6:i. 24 


1.071 


2. 12 


13. 59 


2.40 


845 


Aug. 


*i5 




14 


1 


7.4 


.7 


LO 


.8 


6L 53 


L 065 


5.04 


10.48 


.59 


""'a 03 


9J2 


Aug. 


80 




15 


1 


7.5 


.8 


i9 


,7 


6L96 


1. 081 


3.46 


14, 50 


2. 85 


14.07 


963 


Sept. 


1 




16 


1 


7. 4 


.8 


1. 0 


,8 


64.34 


L062 


5.06 


9. 05 


i. 47 


8. 16 


1028 


Sept 


5 




17 


1 


10.8 


LO 


3.1 


2, 5 


62.78 


1, 0 89 


4.30 


35. 35 


2.89 


15. 15 


lose 


Si^pt. 


9 
14 




17 


1 


7.5 


,7 


LO 


.7 


65. 16 


i.069 


5.90 


9.95 


3.60 


9.09 


1174 


Sept. 




18 


1 


7.1 


.6 


^8 


,6 


51.53 


1. 084 


L 96 


15. Oil 


4. 23 


1253 


Sept. 


i7 




18 


1 


7.3 


,7 


.0 


,7 


46. 29 


LUM 


2. 60 


14. 14 


3. 67 


"ii.ii 


1480 


Oct. 


12 


Afttn-ia 


^ 


7.0 


.7 


L 4 


Lt 


57.03 


1. 073 


2.67 


11.26 


3. 12 


1530 


Oct. 


IH 


do 




1 


7.3 


.6 


.7 


.6 


58.51 


1. 082 


L96 


15. 25 


2. 01 


18.66 


1594 


(Jet. 


26 


-f 




1 


7.2 


.6 


.8 


.6 


60. 42 


L 0.58 


2. 68 


8.68 


3. iO 


7. 94 


1637 


dot. 


28 


, . - do 




2 


7.2 


.6 


1.4 


L2 


59.70 


L 072 


i. m 


12. y2 


4.95 


11. 83 


1661 


Nov. 


1 


...do 




2. 


7. 0 


,8 


L7 


L3 


6L84 


1. 065 


L43 


11.41 


3. 31 


10. 72 


1693 


^Nov. 


3 


...do 




i 


u.e 


.8 


L3 


1.1 


6a79 


1. 076 


.40 


14.59 


3.87 


14 49 


1734: 


Nov. 


5 






1 


0 0 


.8 


L7 


la 


60.00 


L074 


L 24 


13.68 


11$ 


J3.76 


1758 






m 




i 


7.3 


.7 


LI 


*0 


6L 71 


1063 


i.54 


1L12 


422 


m7d 
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KEEAZANA'--Gontiniiea. 
Bi-YMVBB & Co,— Continued, 



•I 

t 



1- 



Not, 11 

Nor. 16 
Nov. 18 



Stage, 
Aftorlg 

...do... 
k..do ... 



Feet Jtw/*^ 



9.2 
7.0 

ia.5 

6.5 



1.0 
.7 
.9 
.7 



X6f. 
1.5 
.7 
1.1 
.7 



Lbs J J*r.ct. 
1.2! 64.23 
. G s 55.28 
. 9 j 5a 23 
.6 I 60. a? 



1,072 
1.068 
1. 080 
1. 070 



Pr.ct. 
1.65 
1. 52 
.50 
1. 34 



Ft. a. 
11. 74 
11.47 
14.58 
14,28 



3. 72 
3.06 
4.68 
2. 13 



WOLF TAIL. 
£. Link. 



m 


.Tuly 8 


1 


1 


4.5 


to 


1.4 


1.0 




ca 70 


1.019 


1.96 


1.04 


3. 37 




277 


July 20 


2 


1 


7.9 


.8 


1.9 


X5 




67.23 


1. 032 


2.64 


3.93 


2.34 




404 


Julv 27 




1 


ao 


.8 


1.5 


1.1 




69.23 


1.04:j 


3.00 


5,02 


2.21 


3.84 




July 28 


4 


1 


ai 


.8 


2.0 


1.6 




67.56 


L 043 


2.09 


5.06 


2. 62 


5.92 


453 


Jrily 29 


5 


1 


9.6 


.7 


1.3 


1.1 




67.65 


1.049 


3. sa 


a 15 


3. 12 


5,21 


Slff 


Au>i 2 


5 


2 


10.1 


.8 


3.0 


2. 4 




67.78 


1. 054 


3,14 


ail 


2.55 




474 


July 30 


6 


1 


10.1 


.8 


1.6 


1.2 




68.67 


1. 053 


2. 08 


7.93 


5: 75 


""7.75 


661- 


A uj;. 5 


7 


1 


10. 3 


.8 


1.2 


1.0 




66. 00 


l.OOi 


2. 82 


9. 62 


4. 33 
.98 


9. 92 


622 


Aig: 10 


8 


1 


10.1 


.a 


1.3 


LI 




65.77 


1. 0<>6 


3, 16 


12. 27 


10,78 


686 


Ang. 16 


9 


1 


10. 1 


.8 


14 


1. 1 




5a 55 


1. 077 


1.99 


13.05 


2.79 


6.43 


783 


Ang. 20 


9 


1 


10.6 


.9 


1.5 


1.3 




74. 35 


1.065 


2. 81 


12.04 


2. 05 


10. 97 


8*6 


Aug.- 25 


. 10 


1 


10.7 


-.8 


1.6 


1.3 




.55.92 


1. 078 


2,51 


14. 69 


i.m 


913 


Aug. 30 


11 


A 


10.3 


.8 


L2 


1.0 




59. 82 


1. 086 


1. 80 


laso 


3.20 




964 


Sept 1 


12 




10. 5 


- .9.- 


1.7 


1.4 




6L53 


1. 087 


1. 55 


16. 90 


3,21 




974 


Sept. 1 


12 


.... 




...... 










i.oa5 


1. 67 


16.96 


3, (»2 




1029 


Sftpt 5 


18 




'ii'o 




"zh' 


**2.'6' 




'64. 82* 


1.084 


3. 04 


14,411 


a 30 




imi 


Sept. 9 


U 


3 


10,1 


.9 


L4 


1. 1 




62.50 


1. 094 


1.53 


16. 02 


a 401 




1175 


S6pt.-14 


15 


1 


10.5 


.9 


1.4 


1.2 




59.77 


1-090 


1.09 


laeo 


6. 59? 




12M 


Sept, 27 


18 


1 


10.2 


.8 


1. 6 


1.2, 




-54.09 


1. 086 


.1, 03 


36. 


4.a5 




1326 


OgU 3 


Aft«ri8 


1 


10.5 


.8 


i 8 


1.0^ 




53. 87 


1.085 


.94 


16.10 


4.20 




14«1 


Oct 12^ 


...do.«. 


1 


11.2 


.9 


l.i 


1.1 




58.75 


1. 085 


1,20 


15.60 


3,47 




1540 


Oct. 18 


.:.do.... 


1 


11.0 


.9 


1.4 


1.1 




59. 35 


1.083 


.51 


16.63 


3. 57 






Oct 26 


..,do .... 


1 


7.0 


.6 


,18 


.7 




58. 77 


LOTS 


1.68 


13. 83 


a 41 


12.87 


10LI8 


Oot 28 


...do .... 


1 


11.1 


1.0 


1.4 


1.2 




58. 45 


1. U83 


.38 


15. 72 


4.95 


15,29 


1663 


Nov. 1 


...do .... 


I 


1L4 


.6 


1.8 


1-4 




57.55 


1. 079 


.41 


14.93 


4. 17 


14,34 


16S4 


Nov. 3 


..,do .... 


1 


9.0 


.8 


1.2 


1.0 


- 


61.93 


1. 0<i4 


1. 35 


10. 78 


3.50 


10.50 


ITiS 


Nov. 5 


...d.> .... 


1 


ILO 


:i 


1.7 


15 




5a 38 


1. 075 


.44 


13.41 


5. 26 




1759 


Nov. 8 


...do .... 


1 


11.0 




1.4 


1.0 




57. 26 


1.080 


.42 


14.62 


a 07 




y89 


Nov. U 


.. .do , 


1 


8.7 


.9 


1.2 


1.1 




60.61 


1. 085 


.35 


15.21 


4. 48 


15. 11 


1818 


Nev. 14 


...do .... 


1 


10. 5 


.9 


1.2 


1. 0 




59.S0 


1,074 


.46 


13.88 


3. 44 


13.80 


1847 


Nov. 16 


...do ... 


1 


8. 8 


.8 


.8 


.-7 




57 28 


L056 


1.90 


a 01 


4. 05 


1877 


Nov. 18 


...do .... 


1 


11.0 


.9 


1.3 

: . 


tl 

:" ; " 




60.69 


.1.079 


.30 


14.74 


5.07 


14.8(1 



GRAY TOP. 

H. C. Sbaley. 



56 


Jnly 


8 




2 


4,3 


1.2 


2,8 


2.0 


66. 67 


1. 015 


1.36 


.49 


2.83 


2(m 


July 


16 


*'i 


1 


5,0 


.9 


1,8 


1.4 


6i:46 


1.021 


3. 57 


,05 


2, 40 


327 


July 


22 


2 


1 


7.8 


,9 


1.9 


1.5 


66. 64 


1. 033 


2.57 


a 97 


1.88 


405 , 


July 


27 


3 


1 


aft 


.8 


1.3 


1.0 


6a 67 


1.034 


4.12 


2. 73 


2.04 


426 


July 


28 


4 


1 


7.1 


.9 


L5 


1.2 


60. 90 


1.044 


a 19 


5.02 


2. 49 


431 


July 
July 


29 


4 














1. 043 
1.058 


a 49 
4. 21 


5.21 
a 30 


2. 42 

3. .'iS 


475 


30 


5 


1 


7.6 


.9 


1.8 


1.S 


70.00 


519 




2 


5 


0 


3. 1 


.9 


ai 


2.4 


65.62 


1,057 


2. 42 


9. 28 


a 23 


502 


Aug. 


5 


6 


1 


a? 


,9 


1.7 


1.3 


5a 23 


1.044 


a 88 


4. as 


a5o 


623 


Aug. 


10 


7 


1 


a4 


.8 


1. 3 


1.0 


6a 16 


3.049 


4.30 


a 22 


1.58 


607 


A Ufr. 


16 


8 


1 


a 2 


.8 


1.4 


1. a 


64.46 


1.0«0 


a 90 


9. 18 


1.68 


7K4: 


Aao;, 


20 


10 


1 


9.0 


.8 


2,0 


1.5 


61, 00 


1. 078 


2.72 


14. 38 


2. m 


786 


Aug 




9 


1 


9.1 


.9 


2. 1 


X7 


76,90 


1. 065 


3. 67 


10. .55 


2.21 


795 


Aug. 
Aux. 


22 


9 














L 065 
1.063 


n.m 
4.57 


12, 15 
9.65 


.61 
1. 11 


863 
914 




11 


1 


as 


.9 


1.4 


1.2 


69,65 


Aug. 


30 


12 


1 


a 4 


.9 


1.5 


1.3 


68.L'0 


1. 075 


a 01 


12 64 


3.05 


973^ 


Sept 


2 


13 


1 


8.2 


.9 


1,6 


13 


60. 16 


1. 084 


1.87 


35. 97 


4. 20 


1030 


Sept. 


5 


14 


1 


11.0 


1.2 


&3 


t,8 


61.71 


1.080 


a 00 


la 86 


a 14 



REPOET OT' TffiE CHEMIST. 
H. C. Sealey— Gontinued. 



401 



ao 

ca - 

E 
1^ 


© 

fi 


r i: ■ 


M 

1 
as 

1 




^> 
p 

1 - 

H 


Total weight. 


CO 


Juice expressed. 


V - 

0 

'3 

ii 

CO 


Glucose in juice. 


Sucrose in juice. 


Solida not sugar. 


Polarization. 








e. 




Feet. 


Inchs 


Lbs. 




JPr.ct 




Pr. ct 


Pr. ct. 


Pr.ct 


Pr. ct. 


1048 


Sept. 5 




14 














1. 080 


3. 00 


14. 40 


3. 06 




1088 


Sept. 9 




15 


1 


9.2 


.9 


1.4 


1.2 


68.57 


1. 068 


4. 62 


9. 65 


4. 92 


: 9. 42 


1181 


Sept. 15 




16 


1 


11.5 


1.3 


3.8 


S.3 


59.53 


1.075 


1. 93 


13.96 


5.05 


13. 56 


1255 


Sept. 27 




18 


1 


10. 3 


1.0 


2. 5 


1.9 


59.45 


1. 079 


1.83 


14. 35 


3. 74 


14.41 


1327 


Oct. 3 


After 18 


1 


8.4 


1.0 


1.8 


J. 2 


57.97 


1 083 


1.26 


15. 78 


4. 01 




1493 


Oct. 14 


...do 




1 


10.0 


1.1 


2. 6 


2.0 


65.80 


1.069 


2.57 


12.41 


1. 81 


'"io."70 


1544. 


Oct. 19 


./.do 




1 


9.1 


,9 


1. 2 


1.0 


57.46 


1.070 


2.74 


10. 67 


2.66 


10.03 


1596- 


Oct. 26 


...do 




1 


10. 0 


.7 


1. 2 


1. 0 


57.43 


1. 086 


.57 


15. 08 


4.70 


15.09 


1629 


Oct. 28 


...do 




1 


8.6 


.9 


.9 


.8 


60. 63 


1. 067 


1.82 


10. 75 


4.72 


12.05 


1663 


Kov. 1 


...do 




1 


10.4 


14 


3.1 


2.6 


68. 44 


L 059 


1.95 


10.02 


2.80 


9. 36 


1695 


Kov. 3 


...do 




1 


9. 0 


.8 


1.3 


1.0 


58.44 


1.003 


2. 85 


11. 75 


1.53 


9.31 


1726 


KOT.^ 5 


;..do 




1 


10. 5 


1.1 


2.4 


1.8 


'65.77 


1.068 


.94 


11. 98 


4. 21 


11.77 


1760 


mr. S 


...do 




1 


9.7 


.8 


1.7 


1.2 


64.95 


1. 055 


1. 30 


8. 93 


5.03 


- 8. 40 


1790 


Nov. 11 


>.-do 




1 


9. 0 


.9 


.9 


- .7 


52.85 


1.061 


1 47 


9. 66 


3. 90 


9.19 


1819 


lifov. 14 


..do 




1 


8.7 


1.0 


1.0 


.8 


60. 22 


1, 059 


1.28 


9. 17 


3.66 




1848 


Kov. 16 


..ido 




1 


8.9 


.7 


. 9 


.7 


58. 01 


1.060 


3. 04 


8.06 


4. 08 


'*'"7."96 




ISTov.TlS 


./.do 




1 


9.0 


10 


1.3 


1,1 


64.27 


1.062 


.83 


10.23 


4. 58 


10.02 



LIBERIA^. 
Blymyer & Co. 



57 


July 


8 




2 


4.3 


12 


3.9 


2.5 


73. 08 


1.014 


1.92 


.28 


2.97 




278 


-July 


20 


1 


1 


6.2 


1.0 


1 4 


1.1 


64.43 


1.034 


4,71 


2. 41 


2. 20 




-406 


July 


27 


■ "2 


1 


6. 5 


.9 


1.7 


1.3 


64.33 


1. 039 


5. 36 


3. 08 


181 


2.7» 


427 


July 


28- 


3 


1 


6.8 


-•8 


1.9 


1.4 


66.92 


1, 044 


5.44 


4. 14 


2.24 


3.80 


440 


July 


29 


3 














1.044 


5. 77 


,3.98 


2. 08 


3.74 


520 


-Aug. 


2- 


; 4 


2 


7.8: 


,8 


3.0 


2.2 


«8.43 


1. 046 


6. 28 


3.27 


2. 85 




-568 


Aug. 


6 


-■■ 5 


1 


8. 0 


. 8 


1.4 


1.1 


59.95 


1 050 


7.26 


4.52 


2. 31 


""'3.'85 


: 628 


Aug. 


11 


- 6 


1 


-.7.4 


.8 


1.5 


1.1 


63. 05 


1 0G4 


6.63 


8. 32 


2.33 


7.20 


-629 


Aug. 


11 


- '7 


i 


7. 5 


.8 


1. 5 


1.1 


56.36 


1.071 


4.37 


10. 93 


3, 00 


10.73 


^98 


Aug. 


16 


8 


1 


8. 2 


.9 


1.7 


1. 3 


66755 


1. 073 


4. 54 


n. 06 


2. 58 


10. 81 


785 


-Aug. 


20 


9 


1 


8.5 


.8 


1 6 


1.3 


64. 63 


1.075 


4. 62 


11. 99 


3. 15 


1183 


864 


Aug. 


26 


10 


- 1 


11. 0 


10 


2.5 


2. 1 


67.01 


1070 


4. 07 


11.83 


129 


11.43 


: 915 


Aug. 


80 


. 11 


1 


8. 5 


.7 


1.1- 


1.0 


65.97 


1075 


5. 58 


11 66 


2. 30 


10.69 


974 


Sept. 


2 


"12. 


1 


9.3 


10 


2.0 


1.7 


63.14 


1 078 


1. 21 


15.81 


3. 01 


14.69 


1002 


Sept, 


2 


12 














1.077 


1 47 


15.96 


2.30 




1031 


Sept. 


5 


13 


1 


10.8 


i.o 


2.3 


2.0 


67.77 


1.075 


6. 74? 


9.96? 


2.27 


9,43 


1089 


Sept. 


9 


14 


1 


9.0 


.8 


1.3 


1,1 


67.62 


1. 081 


4.71 


13.00 


3. 65 


13. 19 


1182 


Sept. 


15 


15 


I 


7. 3 


1.0 


2.0 


1.7i 


59.04 


1.081 


2.94 


14. 23 


4. 41 


14.81 


125& 


Sept. 


27 


18 


1 


8.0 


.7 


1.0 


. 8 


54. 72 


1.083 


2. 10 


16.22 


3. 10 




1328 


0(^t. 


3 


After 18 


1 


9.0 


.9 


1,5 


1.2 


55.99 


1. 084 


1.72 


15. 77 


4.23 




1493 


Oct. 


14 


...do .... 


1 


9.K) 


10 


1. 7 


1.4 


60. 34 


1. 075 


3.02 


12. 44 


2.63 




1545 


Oct. 


19 


...do .... 


1 


9.0 


1.0 


1.6 


12- 


55.39 


1.076 


3.60 


1180 


2. 76 


11.50 


1597 


Oct 


26 


...do .... 


1 


9.3 


1.0 


1.1 


.8 


57.61 


1. 071 


1.86 


10. 66 


4.71 


10.97 


1630 


Oct 


28 


...do..-. 


1 


8.8 


.9 


16 


1. 3 


58.04 


1076 


2.86 


12.27 


4. 99 


9.65 


1664 


^ov. 


1 


...do .... 


1 


9.0 


1.0 


1.9 


1.4 


64. 91 


1064 


2.98 


9.59 


3. 36 


9. 53 


1696 


Kov. 


3 


...do .... 


1 


11.0 


10 


2.2 


1. 7 


63. 69 


1.042 


2. 69 


6.33 


1.92 
3. 68 


4.62 


1727 


Nor. 


5 


...do .... 


1 


9.0 


.7 


14 


1. 1 


60. 00 


1. 069 


2.79 


11,15 


11 46 


1761 


Nov. 


8 


...do-... 


1 


9.0 


-.7 


13 


.9 


59.01 


1.066 


2. 60 


10.29 


5.16 


9.97 


1791 


Nov. 


11 


..do .... 


1 


11.0 


1.0 


16 


1.4 


63.t37 


1072 


2. 77 


11. 34 


3. 70 


11.32 


1820 


Nov. 


14 


...do .... 


1 


9.0 


.7 


1.2 


1.0 


59. 40 


1009 


2. 49 


10.95 


3.17 


10. 81 


1849 


Nov. 


16 


,.vdO .... 


1 


8.2 


.8 


.8 


.6 


61.43 


1 071 


.51 


12.22^ 


4.40 


1879 


Nov* 


18 


...do .... 


1 


9.0 


.8 


1.1 


LO 


60. 72 


1064 


3.97 


8.22 


4.35 


8.12 



MASTODON. 
D. W. Aiken. 



July 7 
July 16 
July 25 
July 27 

July m 

Mm 



1 


2 


5. 0 


1.2 


3.5 


2.7: 


65.67 


1.016 


1.84 


. 32 


2.17 


2 


1 


6.5 


.8 


1.4 


1.1 


68. 55 


1028 


3.73 


1. 15 


3.14 


3 


1 


7.5 


1.1 


2.6 


2.0 


66.11 


1. 033 


4.73 


2.36 


1.91 


3 


1 


7.5 


.8 


1.6 


1 r 


66,61 


1 038 


2.07 


5,23 


2.33 


4 


1 


a 6 


.8 


1.9 


; 1.5. 


67.47 


.1. 035 


5.43 


2.32 


3.69 
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MASTOD<^^ontmned, 
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'at 










































1 




;§ 


»d 






6 


i 




1 
O 


1 


-4a 

as 

a 

% 

i> 

ft 




a) 
© 


t 
1 
>5 


u 

© - 

1 

p - 


-a; 

Is 

- o 


1 


as 
« 

© 

OS 

0 


> . - 

&*, « 

e'^ 

S - 

'3- 

<a 


1 

0 


® 

m 

-0 
u 

CP 
0 

TJl 


i 

S 


i 

0 . . ". 






Stag 


e. 




Feet. 


Incks 


Us. 




Pr. ct. 




Fr. ct. 


Fr.ct. 


Fr.ct. 




521 


Aug. 2 




4 


1 


10. 0 


1. 0 


2. 7 


2.2 


70. 51 


1.034 


3.20 


3. 63 


2.40 




569 


Aug. 6 
Aug. 11 




5 


1 


9. 5 


LI 


2! 7 


2. 2 


69. 55 


1. 040 


4. 62 




1. 25 


0.89 


630 




6 


1 


10. 5 


.9 


L6 


1. 3 


68. 43 


1. 053 


4 21 


8. 07 


1. 96 


7. 75 


699 


Aug. 1& 




7 


1 


11.6 


.9 


2.4 


2. 0 


69. 07 


l!049 


6. 01 


* 4' 41 


1. 96 


3' 74 


700 


Aug. 16 




8 


1 


10.5 


.9 


L8 


L4 


69. 76 


1. 053 


3. 47 


7. 75 


2. 93 


7, 44 


787 


Aug. 22 




9 


1 


9.7 


.9 


2.2 


. 1. 7 


66. 23 


L 057 


4. 25 


a 98 


L4S 


a' 06 


865 


Aug. 26 




10 


1 


12.5 


.9 


L8 


L5 


6G. 36 


1. 046 


6.09 


4. 66 


I. 00 


4. 14 


916- 


Aug, 30 




11 


1 


9.9 


.7 


1.7 


1.3 


58.62 


i. 075 


1.45 


14. 80 


2, 96- 


13.86 


975 


Sept: 2 




12 


1 


9.9 


.8 


1.7 


1.4 


64. 81 


1.072 


1.20 


15,48 


2. 85 


IZ. 47 


1032 


Sept. 5 




13 


1 


11. 2 


1.1 


2.5 


2.2 


05. 58 


1. 0 74 


4. 24 


11. 89 


2. 68 


IL 50 


1090 


Sept. 9 




14 


1 


11.4 


.9 


L9 


L7 


66. 00 


L073 


L51 


14. 27 


2. 5i 


12. 92 


1102 
11«3 


Sept. 9 
Sept. 15 
:Sept 27 
Oct. 3^ 




14 














1.073 
1.064 


L 51 
2. 04 


14. 60 
11.31 


3.46 
5.03 


13. 78 




15 


1 


11.1 


1.0 


2. ^ 


2. 0 


60.07 


1257 




18 


1 


12.0 


1.1 


2. 0 


1.6 


50. 6a 


1. 080 


.70 


16.1)7 


3. 50 




1329 


After 18 


1 


9.2 


.9 


L8 


L6 


51.72 


1.082 


L27 


15.91 


3. 66 




1404 


Oct 14 


. .do 




1 


12. 0 


1.1 


3.0 


2.3 


62.71 


L 053 


L 58 


9.45 


2. 31 


" "a 65 


1546 


Oct. 19 


...do 




1 


n. 5 


1. (y 


2.3 


L^ 


61.27 


L049 


3. 45 


5.54 


2. 73 


5.48 


1598 


Oct. 26 


...do 




1 


10. 6 


1. 3 




2.1 


61. 15 


1. 067 


1. 25 


12. 17 


2.84 


. 1L59 


1631 


Oct. 28 


. . .do 




1 


9.6 


.6 


L3 


LO 


64. 36 


L 061 


2. 32 


9.91 


4. 35 


9.87 


1665 


Kov, 1 


...do 




1 


11.0 


1.3 


2.4 


2.1 


64. 04 


L 066 


1.81 


11. 96 


2.88 


1L72 


1697 


JTov. 3 


...do 




1 


■ 8.5 


.9 


L5 


L2 


65. 54 


L055 


3. 43 


7.43 


3.17 


7.23 


1728 


i^ov. 5 


...do 




1 


8.5 


1.1 


L9 


1.6 


65.32 


1.047 


3. 61 


5. 01 


3. 55 


5.12^ 


1762 


ISox. 8 


...do 




1 


9. 7 


1.0 


L9 


L4 


69. 97 


1. 056 


3.24 


7.87 


4.13 


7. 47 


1792 


Nov. 11- 


...do 




1 


7.3 


.7 


.7 


.6 


57.60 


L058 


.64 


7. 92 


.5. 05 


8.45 


1821 


2^0 Vc 14 


...do 




- 1 


9. 5 


.9 


L3 


1. 0 


62. 26 


L 069 


1. 07 


12. 15 


3. 15 


12. 21 


1850 


For. 16 


...do 




1- 


ito 


1.2 


2.0 


L8 


67.61 


1. 044 


3. 65 


4. 66 


3.13 


4.46 


188a 


_ Kov. 18 


.,.do 




1 


12.0 


Li 


L9 


L5 


63.77 


L069 


.81 


11. 77 


4.81 


12.08 



HONDURAS. 
E. Link. 



42 


July 7 




2 


2.8 


LL 


2.7 


2.0 


- .57. 09 


1.015 


L 91 


" _ . 16 


2.85 




428 


July 28 
July 30 
Aug. 2 
Aug. 11 




1 


6. 3 


LI 
1. 1 
.9 


2.2 
2.3 
4.4 


L7 
1.9 
3.5 


67, 77 
63. 53 
69.97 


1.032 
L 081 
L035 


5, 12 
5. 03 
5. m 


1.56 

Le3 
L51 


2.04 
1. 00 
3. 60 


'""iii7 
.08 


478 




1 


5.5 
8.0 


522 


1 


2 


632 


-2 


1 


7.5 


L3 


3.4 


2, 7 


70. 99 


1. 045 


0. 04 


5.04 


L78 


4. 18 


633 


Aug. 11 


3 


1 


9.7 


L 0 


2.7 


2.1 


68. 39 


L 044 


6.25 


3.88 


1. 74- 


-3. 11 


634 


Aug. 11 


4 


1 


a 5 


L3 


3.7 


2.9 


63. 78 


L 043 


5. 21 


4.19 


2.58. 


3. 72 


:7ai 


Aug. 16 


5 


1 


10. 5 


.8 


2.0 


L7 


69- 21 


L0.55 


6.12 


6.89 


L93 


5.24 


702 


Aug. 16 


6 


1 


10. 6 


.9 


2.3 


1.8 


71,41 


1.055 


6.04 


5.96 


L 75 


5.68 


7B8 


Aug. 22 


7 


1 


10.0 


1.0 


2.8 


2. 2 


66. 70 


L062 


4.47 


9.64 


L 99 


8,88 


791 

866 


Aug. 22 
Aug. 2G 
















L062 
1.061 


4.29 
5. 86 


10. 15 

a 30 


L60 
L29 


8'. 88 


8 


1 


n.5 


1.0 


2. 6 


2.1 


66.70 


7.98 


917 


Aug. 30 


9 


1 


10.4 


LI 


2.5 


2.0 


62. 82 


L 072 


4. 31 


11. 89 


1. 99 


1L14 


976 


Sept. 2 


10 


1 


10. 5 


i.o 


2.4 


2. 1 


65.18 


L075 


3. 22 


13.98 


2. 89 


13.26 


1001 


Sept. 2 

Sept. 5 


10 














L 074 


3,43 


13. 66 


L90 
1. 92 


12.97 


1033 


11 


1 


10.8 


LI 


2.9 


2.5 


67. 92 


1. 073 


3.26 


13.46 


1L65 


1091 


Sept. 9 


12 


1 


10.0 


1. 0 


2.2 


2. 0 


7L20 


L065 


4.93 


9. 54 


3.41 


9. 03 


1101 


Sept. 9 
Sept, 15 


12 














1.005 
L 076 


5.28 
2. 55 


9.79 
14. 23 


2. 11 
0.43 


8. 23 
13. 74 


1184 


13 


1 


10.7 


LO 


1.9 


L6 


59.. 56 


1258 


Sept. 27 


18 


1 


1L3 


1.0 


4.4 


L9 


62.85 


1, 072 


2. 56 


13.58 


2. 53 


12.77 


1330 


Oct. 3 


After 18 


I 


10.8 


LO 


2.3 


L8 


57.28 


1.079 


2. 31 


14.55 


3.11 




1495 


Oct. 14 


...do .... 


1 


10.4 


.9 


L7 


L5 


67.31 


L048 


4.77 


4.64 


2. 61 


4.63 


1547 


Oct. 19 


...do .... 


1 


9.6 


L2 


2.1 


1. 8 


63.11 


L 056 


4. 52 


6.77 


2. 10 


6. 60 


1599 


Oct. 26 


...do .... 


1 


10.8 


.9 


L7 


1.3 


64. 37 


1. 055 


4.17 


5.48 


3.81 


6. 02 


1632 


Oct. 28 


...do .... 


1 


9.5 


.9 


1. 6 


L2 


64.87 


L054 


4.67 


6.0G 


2. 60 


5. 57 


1666 


Nov. 1 


...do .... 


1 


10. 8 


LI 


2.4 


2.0 


64. 15 


- L048 


4.98 


4.89 


2.63 


4. 63 


1698 


Nov. 3 


...do .... 


1 


a 5 


.7 


L 3 


L 2 


60. 67 


1.052 


1. 96 


a 03 


3. 36 


7. 73 


1729 


Nov. 5 


,..do .... 


1 


ILO 


.9 


L6 


L5 


6.5. 77 


L 052 


4. 38 


5. 75 


3.34 


5. 33 


1763 


Nov. 8 


...do .... 


1 


10.5 


LO 


2.2 


L8 


67.54 


L 056 


2. 98 


a 00 


3.65 


T. 95 


1793 


Nov. 11 


...do .... 


1 


9.3 


.8 


LI 


.8 


58. 93 


L 048 


3. 36 


5.10 


3.84 


4. 90 


1822 


Nov. 14 


...do .... 


1 


10.9 


LI 


2.1 


L9 


65. 69 


1 049 


3. 19 


6.04 


3.0L 


fi.08 


1851 


Nov, 16 


...do .... 


1 


9.5 


.8 


LO 


.9 


64. S3 


L043 


2.38 


4. 69 


3.62 


4.46 


1881 


Nov. 18 


...do .... 


1 


10. 5 


LO 


Li 


L3 


65:22 


L051 


3. 16 


6,14 


411 


5.87 



REPORT OF THE CHEMIST. 

SUGAR CANE. 
G, E, Miller. 



403 



190 


July 




. 43 


July 


7 ; 


62 


July 


9 


110 


July 


12 


^170 


July 


15 


111 


July 


12 


171 


July 




210 


July 


16 


238 


July 


18 


. 2ft7 


July 


19 


279 


July 


20 


326 


July 


22 


408 


o uly 


27 


523 


Aug. 


2 


524 


Aug. 


2 


703 


Aug, 


16 


789 


Auf?. 


22 


867 


Au,^ 


20 


918 


Aug. 


30 


977 


bept. 


2 


io-;4 


Sept. 


5 


1092 


Sept. 


9 


1185 


Sept. 


15 


12.39 


Sept. 


27 


vm 


Oot. 


3 


1198 


Oct. 


14 


1548 


Oct. 


39 


1600 


Oct. 


26 


1035 


Oct. 


29 


l(i()7 


Nov. 


1 


IGOi) 


Nov, 


3 


1730 


Nov. 




1764 


: Noy, 


8 


1794 


Nov. 


11 


3823 


Nov. 


14 


lHo2 


Nov. 


16 


1882 


Nov. 


18 



o 
% 

t 

Stage. 

2 

3 

#4 



6 

: — : 7 1 

8 
f) 
9 
10 
- 11 
12 
13 
14 
15 
16 
17 I 
17 
1.S 
IH 
18 

Alter 38 
...do ... 
.. do ... 
...do ,.. 
...do ... 
...do ... 
...do ... 
...do ... 
...do ... 
-:.do ... 
...do ... 
...do ... 
..:do ... 



Feet. 
5.0 
5.0 
6.0 
7.0 
6.3 
7.3 
6.0 
6.0 
6.0 

5. 5 
5.6 
6.5 
6.2 
7,4 
6.2 
8.0 
8.0 

10. 1 
7.4 
7.0 
8.4 

6. 0 
7.7 
8.0 
9.0 
8.2 
7.0 
8. 0 
6.5 
8; 0 

10.0 
8.5 
8.7 
9.5 
8.4 
9.2 
7.5 



Inchs 
7 



Lbs. 
1.1 
2.5 
1.1 
1.2 
1.3 
1.4 
1.0 
1.0 
.9 
.9 

1. 0 
1.1 
1.3 
1.5 

2. 2 
L4 
1.7 
2.6 

.9 
2.1 
1.3 
1.8 
1.0 

. 9 
1.0 

.9 

.8 
1.1 
1.2 
1.0 
1.6 
1.2 
1.1 
1.0 

.8 
1. 3 



I.- 



Lha. 

= 8 
2. 0 

.8 

.9 
1. 0 
1.1 

.7 



.6 
.7 
.8 
.S 
LO 

1. :i 
1. 0 

1.2 
2.0 
.6 
1.5 
LO 
1.0 
.8 
.7 
.7 
.8 
.7 
1.0 
1.0 
.9 
1.0 
1.0 
1.0 
.9 
.7 
AS 
,7 



Pr. et. 
71. 12 
73. 52 
69. 10 
72. 92 

68. 66 

69. 32 
61.85 

65. 90 
62. 95 
71. 38 
62. 87 
68,83 
€8.42 
68. 48 
67. 32 

66. 85 

66. 60 

67. 00 
54. 94 
62. 60 
61. 47 
59. 53 
63. 11 
61.82 
57. 98 
56.11 
50. 36 
59. 73 
61.53 
57. 28 
54.13 
61. 02 
01. 84 
64.17 
5(). 72 
6L IG 
61V87 



1. 038 
1 023 
1. 023 
1. 025 
3.024 
1. 027 
1. 029 
1. 029 
1. 045 
1. 045 
1. 048 
1. 048 
1. 046 
1. 049 
1.039 
1. 064 
1. 073 
1. 070 
1. 081 
1. 072 
T. 082 
1. 073 
1. 070 
1. 070 
1.088 
1.067 
1. 075 
1. 008 
1. 052 
1. 055 
1. 057 
1.044 
1. 062 
1. 046 
1. 0.59 
1.056 
1. 051 



s 

I 4.31 
I 3. 48 
I 3.56 
! 4. 02 
2.78 
3.28 

3. 62 

4. 36 
4. 43 
4. 90 
4. 47 
4.57 
3. 92 
3,44 
3. 24 
3.58 
2. 62 
3.56 
1.73 

I 4,30 
I 1, 61 

5.18 
j 3.73 

3.32 
! 1.66 

2. 46 

1.22 

2. 92 
3.18 
2.78 

3. 37 

1. 65 

2. 36 
1..58 

2. 93 
3.70 

3. 03 



Pn ct, 
3. 41 
.27 
.67 
.49 
1. 04 
2. 03 

I. 21 
.73 

4.95 
3. 74 
5.70 

5. 84 

6. 63 
6.31 
4.00 
9. 57 

13. 56 
12.27 
15.49 
12. 32 
17.99 
9,80 

II. 14 
IL .54 
16. 22 
10. 19 
13.32 

9. 85 
6. 29 
7.60 
8. 49 

6. 36 
10. 10 

5. ;J3 
8. 79 

7. 80 
6.86 



Pr.ct, 
3.64 
4. 99 
3. 15 
4. 12 



HYBRID No. 4. 



Will N. Wallis, 



J uly 6 
Julv 9 
July 12 
July 12 
JulV 14 
Jnlv 16 
July 16 
July 18 
July 20 
Jnly 22 
July 22 
July 27 
Aug. 1 
Aug. 1 
Ang. 2 
Aug. 11 
Aug. 11 
Aug. 16 
Aug. 22 
Aug. 26 
Aug. 30 
Sept. 2 
Sept. 5 
Sept. 9 



. - 

1 


2 


5.0 


.9 


2, 3 


L8 


68.15 


1. 016 


2.71 


.23 


1. 77 


1 




6.3 


1.0 


1.5 


L2 


68.11 


1. 020 


3.18 


.42 


-2. 77 


n 




6.0 


. 9 


LI 


LO 


71.46 


1. 019 


3.06 




_ 2. 85 


3 




6.5 


.9 


L5 


LO 


71. 25 


1. 019 


3.37 




2. 31 


4 




7.3 


.7 


L3 


1.6 


73.89 


1. 020 


3.49 


.11 


5. 95 






8.5 


.8 


L 5 


LI 


71. 43 


1.028 


4. 74 




XJi 


6 




8.5 


.8 


L8 


L4 


70. 08 


L 029 


4. 67 






7: 




9.7 


.8 


1.7 


1.3 


66. 38 


1. 034 


5. 07 


1. m 


L59 


-8 




9.7 


.8 


L7 


L 4 


69,52 


1. 036 


5. 01 


. 22 . 


4. 44 


8 




9.0 


,8 


L6 


L2 


63. 21 


1. 041 


5. 34 


3. 81 




9 




9.6 


.8 


1. 6 


La 


70.02 


1. !)iO 


5. 11 


3. 81 


ki 


10 




9.8 


,7 


L7 


L3 


70. 37 


L 045 


4.96 


5. 75 


L 73 


11 


2 


9.5 


.9 


3.8 


3.0 


73, '')7 


L 057 


3. 90 


8.83 


2, 89 


11 














1. 041 


3. 66 


8. 51 

8. 91 




11 


2 


9.7 


.8 


3.5 


2.6 


66. 24 


1. 000 


3.47 


tit 


12 




9.2 


.8 - 


L 5 


LO 


69. 05 


1. 065 


3. 34 


11 6(J 


2. 37 


1 1 




9.5 


.7 


LI 


.8 


62. 32 


1. 059 


6, 28 


7. 38 


2.15 






9.0 


.8 


L7 


1.2 


66, 25 


1.070 


3, 27 


12. 20 


2.43 


14 




8.7 


.8 


La 


.9 


65. 00 


L 006 


3.00 


12. 78 


2.18 


15 




9.0 


.3 


1.3 


LO 


65. 06 


1. 073 


3. 43 


33. 39 


.m 


10 




9.7 


.8 


1.3 


LO 


57. 92 


L 077 


2. 66 


14. 22 


2 71 


17 




9.5 


.9 


L4 


LI 


61. 20 


L080 


2. 60 


15. 56 


3.50 


17 




9.1 


.8 


L3 


LI 


59. 95 


1. 083 


2.42 


16. 09 




18 




9.7 


.9 


L5 


L2 


62.78 


L077 


4, m 


13. 05 


2! 28 



404 REPOBT OF THE COMMISSIONEK OF A0RICULTUEE. 



HYBRID No. 4— Contmued. 
Will WAtLis— Contmaed. 



f-l 

; r§ - 




Development. 


® 




Diameter at butt^ 


Total weigM. 


Stripped weight. 


JuiCe expressed. 


© 

% 
m 


- ® 

- a : 
© 
o 


Sucrose in jnice. 


u 

fcD 

- S 

§ 
as 
I® 

'o 
«2 


4' 
"S 

s 








Stage. 




Feet. 


Incks 


lAs. 


Lbs. 


Pr, it. 




Pr. ct. 


Pr. ct. 


Pr. ci. 


Fr.ct.^ 


1186 


Sept. 


15 


18 


1 


8.7 


.6 


1. 0 


.6 


62.24 


1.070 


3.82 


11. 65 


3. 68 




1332 


Get. 


3 


After 18 


1 


10.0 


.8 


- 1. 4 


1.1 


63. 72 


1.071 


4.14 


11. 70 


2.74 


""iL04 


1509 


Oct. 


15 


...do .... 


1 


9.9 


.9 


1.2 


.8 


50. 73 


1. 052 


3. 98 


6.60 


2. 97 


5.15 


15^9 


Oct. 


19 


...do. v.. 


1 


9.3 


.9 


1. 1 


.0 


55. m 


1. 055 


4, 12 


► 6.77 


2. 47 


6. 06 


1601 


Oct. 


26 


.. do .... 


1 


8.6 


.9 


1. 3 


1.0 


60, 18 


1.059 


4.40 


7.32 


3, 29 


6. 04 


.1636 


Oct. 


29 


...do.... 


1 


9.0 


.8 


1.3 


- .8 


60. 58 


1.055 


4.20 


6.32 


3. 46 




1G68 


"Nor. 


1 


...do .... 


1 


10.8 


.8 


L4 


1.0 


60. 22 


1.051 


a 75 


6.55 


3, 21 




1750 




3 


...do .... 


1 


8. 0 


.8 


L2 


1.0 


64. 57 


1. 046 


1. 37 


7. 56 


3. 21 


7.55 


1731 


iNov. 


5 


...do .... 


1 


9.7 


.8 


1,3 


1.0 


58. 91 


1.061 


3. 38 


8.97 


3.53 


8.49 


1765 


Nov. 


8 




1 


10.0 


.7 


1. 4 


.9 


60. 18 


1. 046 


4. 43 


5.11 


2.21 


3. 87 


1795 


Nov, 


11 


■::SS:::: 


1 


7.0 


.7 


1.6 


1.2 


61. 42 


1.049 


4. 38 


4,66 


3.40 


3. 86 


1824 


Nov. 


14 


...do .... 


1 


9.6 


.9 


1.2 


,9 


60. 14 


1. 053 


S52 
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WHITE AEKICm 
J. N< Barger, 
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4.10 


6.62 


3. 07 




641 


Aug. 


11 


11 


1 


8.7 


.7 


1.5 


1. 0 


66. 36 


1.040 


4. 92 


3.19 


3.04 


3.69 


722 


Aug. 


17 


12 


1 


7.5 


- .7 


1.3 


.9 


71. 32 


1.059 


4. .90 


9.09 


1.71 




797 


Aug. 


22 


13 


1 


7.5 


.8 


1.7 


1. 3 


68. 62 


1. 046 


4. 06 


5. 67 


1.98 


4, 20 


873 


Aug. 


26 


14 


1 


7.6 


,8 


1.4 


1.0 


62. 55 


1. 067 


3.35 


11. 57 


1.57 


10, 89 


827 


Aug. 


31 


15 


1 


7. 6 


.8 


1. 4 


1.1 


65. 35 


1.070 


3. 73 


11.55 


3.50 


10,48 


983 


Sept. 


2 


16 


1 


7. 6 


.9 


1.4 


1.1 


67.18 


1.064 


3.78 


11.27 


2. 43 


9.32 


1040 


Sept. 


5 


17 


1 


9.2 


.9 


2. 2 


1.7 


62. 09 


1. 043 


2, 85 


17.07? 


B.28 


16. 01 


1098 


Sept. 


9 


17 


1 


7.5 


.8 


1.3 


1. 0 


.58,39 


1.075 


3. 07 


15. 80 


1. 13 


13.79 


1191 


Sept. 


15 


18 


1 


8;o 


1.0 


1.3 


1.0 


68.81 


1,074 


2.37 


13. 38 


4.30 


12. 99 


1347 


Oct. 


4 


After 18: 


1 


7.0 


. 8 


1.1 


.8 


6L05 


1:075 


2.26 


12.97 


2.21 


12. 68 



KEW VARIETY OF LIBERIAN AND OGMSEEANA. 

J. K. BAiiaER. 



193 


July 


16 


1 


1 


4.5 


- .8 


,9 


.7 


- ♦ - — 
67. 54 


1,024 


3,78 


.78 


2. 81 




- S8 


July 


7 


2 


2 


4.0 


1,0 


2. 2 


1.6 


66,47 


1. 020 


3.44 




2. 44 




60 


July 


9 


3 


2 


4. 5 


.8 


2.3 


1.6 


65.00 


1. 021 


3. 06 


""'.*46" 


3.14 




122 


J uly 


13 


4 


1 


5.5 


.7 


1. 1 


.9 


64. 25 


1. 026 


4. 05; 


. - 3 


2. 57 




123 


July 


13 


6 


1 


5.6 


i.a 


1.3 


.9 


66. 58 


1.029 


4.71 


'.48 


2. 48 




216 


J uly 


16 


6 


1 


6.0 


.8 


1.2 


.9 


67.86 


1.030 


4. 77 


.18 


1. 99 




241 


July 


18 


7 


1 


6,6 


.8 


1.3 


1.0 


76. 81 


1, 035 


4, 89 


1.67 


3.68 




283 


July 


20^ 


- 8 


1 


6.5 


.7 


1.3 


1.0 


71. 03 


1. 043 


5.07 




5,07 




.313 


July 


22 


8 


1 


6. 5 


• 7 


1.3 


.9 


61. a7 


1.04S 


5.22 


""l28" 


2.53 




364 


July 


25 


9 


1 


ao 


-\ 8 


l.*J 


.9 


65. 13 


- 1.05O 


4. 61 


6.52 


2, 67 


"'"'2."9.3 


386 


July 


26; 


9 


1 


5. 8 


.8 


1.5 


1.1 


66, 80 


1.046 


4. 89 


-4.94 


2,21 




458 


July 


29 


10 


1 


6.0 


.9 


1.2 


.9 


65. 56 


1.057 


4. 71 


- 7.55 


3.11 


7.00 


542 


Aug. 


3 


10 


1 


6.2 


.7 


1.4 


.9 


68. 30 


IrOoO 


3.72 


8.25 


4. 22 - 




644 


Aug. 


12 


11 


1 


7.0 


.7 


1, 3 


.9 


59. 3& 


1, 067 


3rl0 


12. 30 


2. 22 


11. 76 


723 


Aug, 


17 


12 


1 


6.1 


- . - 


1.1 


-.7 


68. 78 


1. 075 


3. 02 


13.03 


3. 20 


12, 71 


798 


Aug. 


22 


13 


1 


6,5 


7- 


1.1 


1.0 


- 52. 47 - 


1.073 


.3. 18 


12,88 


2.67 


11.55 


874 


Aug. 


26 


14 


1 


6,5 


.8 


1.3 


.8 


73.04 


1. 075 


a 15 


14. D3 


1. 28 


12. 02 


92S 


Aug. 


31 


15 


1 


6. 0 




1.4 


.9 


60.44 


1.078 


3.21 


13. 55 


2. 86 


13. 11 
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J. N. Bakger— Continued. 



Kumljer of analysis. 


P 


Development. 


ra 

CQ 

f-l 
'A 




Diameter at butt. 


Total weiglit. 


Stripped weight. 

1 


Juice expressed. 


Specific gravity of 
juice. 


Glucose in juice. 


Sucrose in juice. 


Solids not sugar. 


Polarization. 






Stage. 




Feet 


Inchs 


Lbs. 


Lhs, 


iV. c«. 




Pr. cL 


Pr. c«. 


Pr. ct. 


Pr. fit 


984 


Sept 2 


16 


1 


6.7 


.8 


1.1 


.8 


56. 53 


1. 082 


1. 98 


16. 06 


4,23 


15. 72 


1041 


Sept. 5 


17 


1 


0.7 


,8 


1.5 


.1) 


56. 50 


1. 042 


2.27 


16. 54 


4. 76 


16.03 


1099 


Sept. 9 


17 


1 


6.4 


.8 


1.4 


. 9 


61. 72' 


1. 075 


2. 72 


15. 13 


2. 33 


13.56 


1192 


Sept. 15 


18 


1 


7.8 


.8 


1.5 


1. u 


58. 6-1 


1.076 


2. 14 


14.70 


3.28 


14.04 


1348 


Oct. 4 


AiteriS 


1 


6.3 


.8 


1.6 


.i) 


55. 23 


1. 071 


2. 17 


12.57 


2.53 


12.29 



MINNESOTA EARLY AMBER. 

VlLMORlN. 



27 


July 6 


1 


2 


5.3 


.8 


2.2 


1.8 


68. 90 


1. 018 


3. 15 


.32 


1. 85 




194 


July 16 


2 




6.0 


.7 


1.2 


.9 


66. 51 


1. 041 


2. 75 


5. 84 


2. 69 




73 


July 9 


3 




5.8 


.9 


1.3 


1.3 


68.33 


1, 023 


3. 33 


.28 


2.54 




83 


July 11 


3 




7.5 


.8 


2.6 


2.2 


68. 26 


1. 023 


3.17 


1. 11 


2. 22 




124 


July 13 


4 




7.0 


.9 


1.5 


1.2 


71. 71 


1. 024 


3. 17 


.81 


2.21 




125 


July 13 


5 




7.3 


.8 


1.3 


1. 1 


70. 32 


1. 021 


3. 22 


.32 


2. 08 




126 


July 13 


6 




8.3 


1.0 


1.6 


1.3 


66. 72 


1.026 


3'. 45 


1. 99 

.39 






217 


July 16 


7 




8.5 


.9 


1.7 


1.4 


72. 77 


1. 034 


3.38 


4. 56 




242 


July 18 


8 




8.5 


.8 


1.3 


1.1 


72. 00 


1. 040 


.96. 


6. 86 


1. 31 




268 


July 19 


9 




8.0 


.7 


1.2 


.9 


72. 47 


1. 047 


3. 43 


6.39 


2.21 




284 


July 20 


9 




8.4 


.7 


1,4 


1.1 


70.80 


1. 040 


3. 10 




3. 10 




308 


July 21 


9 




8.9 


.7 


1.5 


1.2 


71. 29 


1. 039 


3. 50 
2. 94 


'""5'57" 






814 


July 22 


9 




8.5 


.7 


1.3 


1.0 


69.70 


1. 052 


8. 78 


L96 




365 


July 25 


10 




8.0 


.7 


1.4 


1.1 


64.59 


1. 053 


3. 15 


8.52 


1, 91 


8.73 


459 


July 29 


10 




9.0 


.7 


1.4 


1.1 


63-38 


1. 067 


2.13 


12. 59 


2, 57 


12.90 


480 


July 30 


11 




7.5 


.8 


1.5 


1.2 


67. 89 


1.064 


2.70 


10.71 


5.43 


8. 98 


648 


Aug. 3 


11 




7.5 


.9 


1.4 


1.2 


63.71 


1.067 


1.85 


11. 82 


3.76 




645 


Aug. 12 


12 




7.2 


.8 


1.6 


1.4 


64. 60 


1. 060 


1. 47 


15. 40 


1. 76 


'"'14*19 


724 


Aug. 17 


13 




8.4 


.7 


1.3 


.9 


58. 93 


1. 081 


1. 51 


15. VA 


4. 08 




799 


Aug. 22 


14 




9.3 


.7 


1.5 


.8 


79. 48 


1.076 


1. 56 


14. 72 


3. 00 




875 


Aug. 26 


15 




7.7 


.8 


1.7 


1.1 


60. 19 


1. 081 


1. 34 


15. 77 


2. 45 




929 


Aug. 31 


16 




7,8 


.7 


1.5 


1.0 


59. 49 


1. 079 


1. 19 


15.98 


2. 75 




985 


Sept. 2 


17 




9.0 


.8 


1.6 


1.2 


60. 00 


1. 074 


1.17 


15.25 


3.69 


*""i4"64 


1042 


Sept 5 


17 




8.5 


.7 


1.7 


1.2 


58.47 


1. 082 


1. 03 


17. 67 


2.92 


16. 33 


1100 


Sept 9 


18 




7.8 


.8 


1.9 


1.2 


57. 3;i 


L077 


1.38 


15. 90 


2.68 




1193 


Sept 15 


18 




7.6 


,8 


1.6 


.9 


62.83 


1. 060 


1.87 


11. 52 


5.04 




id4d 


Oct 4 


After IS 




8.3 


.7 


1.6 


1.0 


56.92 


1.072 


1. 59 


13.55 


2.39 





HOLCUS SACCIIARATUS. 

VlI^MOIilN. 



127 


July 


13 


1 


1 


5.0 


.8 


1.2 


1.0 


64. 12 


1.016 


1. 03 


.56 


2.79 




218 


July 


16 


2 


1 


6.0 


.7 


.8 


.6 


72. 98 


1. 020 


2. 88 




2. 95 




319 


July 


22 


3 


1 


9.5 


,8 


1.6 


1.2 


66.97 


1. 025 


1, 82 


""*i.'76' 


3.34 




537 


Aug. 


3 


4 


1 


9.7 


.9 


1.6 


1.1 


58. 27 


1. 032 


1. 27 


2. 81 


4.01 




646 


Aug. 


12 


5 


2 


8,7 


.8 


1.1 


.8 


48. 17 


1. 038 


2. 10 


3. 84 


3. 21 




650 


Aug. 


12 


6 


1 


9.5 


.7 


.7 


.5 


41.86 


1. 037 


2. 59 


2. 82 


4.47 


""3*02* 


651 


Aug. 


12 


7 


1 


9.7 


.8 


.8 


.6 


42.72 


1. 038 


2. 76 


3. 18 


4. 28 




725 


Aug. 


17 


8 


1 


10.2 


.8 


1.2 


.8 


50. 38 


1. 0.^6 


2. 48 


7.04 


3. 46 


"'Khi' 


800 


Aug. 


22 


9 


2 


9.3 


.7 


1.7 


1.1 


42. 91 


1. 057 


2. 27 


7.95 


3. 73 


6.99 


876 


Aug, 


26 


10 


1 


8.0 


.6 


1.0 


.7 


44. 44 


1, 051 


2. 10 


7. 23 


3. 27 


5.55 


930 


Aug. 


31 


11 


1 


9.1 


.9 


1.4 


.9 


44. 55 


1. 047 


1. 57 


5. 53 


4. 83 




986 
1043 


Sept 


2 


12 


1 


10.1 


1.0 


1.5 


1.0 


46. 42 


1. 042 


.87 


3. 87 


5.58 


""a 98? 


Sept 


5 


13 


1 


10.4 


.8 


1.2 


.8 


48. 30 


1, 046 


1..5o 


. 4.72 


4. 81 


3.81 


1106 


Sept. 


10 


14 


1 


10.5 


.9 


1.0 


,7 


48. 48 


1. 046 


1. 37 


4. 83 


5.27 


4.56 


1194 


Sept. 


15 


16 


1 


8.4 


,8 


.9 


.6 


47. 93 


1. 051 


1.49 


5. 69 


10.54 




1863 


Got 


5 


After 18 


1 


8.3 


,7 


.9 


.6 


44.82 


1. 058 


.53 


7. 81 


4. 37 
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ViLMORIN. 



July 6 
July 9 
July 16 
July 13 
July 16 
July 18 
July 19 
July 20 
July 22 
July 29 
Aug. 3 
Aug. 12 
Aug, 17 
Aug. 23 
Aug. 27 
Aug. 31 
Sept. 2 
Sept. 5 
Sept. 10 
Sept. 15 
Oct. 5 



P4 



Stage. 



10 
11 
12 
13 
14 
15 
16 

After 18 



Feet 
5.0 
7.0 
7.0 
7.7 
7.5 
8.5 

10.0 
9.0 

10.8 

11. 9 
11.1 
11.7 
10.2 
12.3 
11.4 

n. 0 

11.6 
11.1 

12. 0 
11. 5 
11.0 



Inchs 
.8 



Us. 
3.4 
1.5 

.9 
1.1 
1,1 
1,1 
1.2 
1.5 
1.3 
1.1 

.9 
1.9 
1.0 
2.0 
1. 3 
1.1 
1.7 
1.1 
1.1 

.8 
1.9 



Lhs. 

2.5 

LI 
.6 
.8 
.8 
.8 

1.0 

1.1 
.9 
,7 
,6 

1.3 
.5 

1.5 
.9 
.8 

1.3 
.9 
.9 
.7 

1.2 



Pr, ct 
64. 79 
61.49 
56. 95 
52. 09 
51). 67 
63. 60 
56. 29 
47. 29 

47. 44 
50. 29 
44.64 

48. 60 
43. 07 
43. 89 
3(>. 60 

34. S)8 
38. 27 
.51.13 
41. 95 
47. 75 

35. 01 



1. 016 
1. 018 

1. 020 
1. 018 
1. 020 
1. 020 
1.025 
1. 021 
1. 022 
1. 031 
1. 034 
1. 034 
1. 044 
1. 042 
1. 031 
1. 064 
1. 058 
1. 064 
1. 057 
1.044 
1. 038 



Pr. ct. 
1.35 
.81 
1. 04 
.67 
1.C4 
3. 55 
1. 03 
1. 04 
.84 
1. 45 
.9(5 
1. 51 
1. 00 
.81 
.87 
.92 
.87 
.90 
.82 
.81 
.05 



Pr. ct. 

"".91 
1. 18 
.38 
.46 



1.62 

""i."46 
3. 57 
3. 37 

2. 94 
5.32 
4.24 

3. 08 
10. 17 

8. 82 
11. 04 
8. 77 
4. 14 
3.18 



Fr. ct 
2. 68 

2. 25 
3. 17 
2. 97 

3. 81 

1. 35 
3. 20 
1.04 

2. 78 

5. 51 

4. 22 
3.96 
4. 16 
4. 31 

3. 81 
4. 13 

6. 28 

4. 69 

5. 07 
6.06 
4. 04 



HOLCUS CERNUS, WHITE. 
V11.MORIX. 



July 0 
July 18 
July 11 
July 13 
July 20 
JuJ>' 22 
July 26 
Aug. 8 
Aug. J 2 
Aug, 12 
Aug. 12 
Aug. 17 
Aug. 23 
Aug. 27 
Aug. 31 
Sept. 2 
Sept, 7 
Sept 10 
Sept. 17 
Oct. 0 



HONEY CANE. 
J. H. Clark. 



July 13 
Aug. C 
Aug. 6 
Aug. 12 
Aug. 12 
Aug. 17 
Aug. ^3 
Aug, 23 
Aug. 27 
Aug. 27 
Aug. 31 
Sept. 2 
Si>pt 7 
Sept. 7 
Sept. 10 
Sept 3.7 
Dot. 5 



1 :j 


4.5 


.8 


3.0 


2. 7 


5!). 91 


L016 


L 07 


.37 


2. 44 




i 1 1 


8.0 


.6 


1. 1 


. 8 


50. 56 


L 027 


.85 


2.05 


2. 51 






G. 0 


L2 


2.1 


1.7 


50. 90 


L 018 


1. 84 




2. 28 






8.0 


.9 


1.9 


1.3 


58. 00 


1. 019 


. ,52 


"" .'53' 


3. 75 




3 i 1 


9.3 


.9 


2.1 


1. 6 


01. 64 


1.023 


L 16 




1.16 




3 : 1 


0.8 


.6 


1.0 


.6 


45. 82 


1. 029 


1.62 


"2." 37* 


3. 10 




4 i 1 


9.9 


.9 


2.1 


1. .3 


54. (53 


1. 030 


.98 


2. 72 


3. 19 






9.6 


.8 


1.4 


.9 


44. 36 


1. 056 


1. 65 


7. (57 


4.26 




6 1 1 


10. 3 


.8 


L 9 


1.2 


41. .34 


1. 047 


L64 


6. 14 


4. 44 


5. 80 


7 1 I 


10. 5 


.8 


2.2 


L6 


48. 30 


1. 047 


L 85 


5. 96 


4. 51 


1. m 


8 : 1 


10. 5 


LO 


2. 1 


1.5 


53. 38 


1.052 


.77 


7. 74 


4. 60 


7. 08 


9 1 1 


10. 0 


.8 


2. 3 


1.5 


47. 96 


1. ()(i3 


.99 


10. 39 


5. 13 




10 i 1 


10. 5 


.9 


2. 5 


1.0 


49. 51 


1. 055 


. 60 


9. 34 


3. 56 




11 ! 1 


10. 8 


1. 1 


3. 7 


2. 1 


50.10 


1. 062 


.94 


10. 28 


5. 89 


"ib.'26* 


12 ! 1 


10, 0 


.9 




1. (5 


34. 49 


1. 070 


1. 16 


12. 16 


5. 13 




1^1 \ 


10. 0 


1.0 


2. 6 


1.6 


49. 29 


1. 075 


. 62 


14. 58 


4. 24 






10. 0 


. 7 


1. 3 


.9 


32. 36 


1. 073 


.99 


12. 57 


4. 19 




1?!} 


10.0 


.7 


L3 


. 8 


33. 88 




2. 53 


11. 06 


4. 83 






8.2 


.8 


1.7 


LO 


45. 27 


1. 075 


.68 


13. 61 


4. 31 




After 18 1 1<^ 


8.8 


.9 


1.6 


1. 1 


57. 27 


1. 0O2 


.47 


11. 49 


4. 89 





1 1 


1 




LO 


1.7 


L4 


71. 39 


1. 016 


L 78 




2. 45 




2 ' 


1 


8.0 


.9 


2. 6 


2.0 


68. 21 


I. o;jo 


4.61 


2. 53 


1. 16 


L 78 


3 


1 


10.0 


.8 


2. 2 


L7 


71. 44 


1. 029 


4.61 


2. 38 


1. 12 


L 31 


4 


1 


10.5 


.8 


L8 


L5 


72. 28 


1. 035 


5.19 


2. 64 


2.50 


1. 85 


6 


1 


10. () 


.9 


2.2 


L8 


71. 70 


L oao 


5. 8V> 


2. 63 


2. 30 


5. 4.5? 


() 


1 


11.4 


L 0 


2.7 


2.1 


71. 23 


1. 050 


4.17 


7. 30 


1. 19 


6.26 


7 


1 


12.0 


.9 


2.6 


2.1 


66. 31 


1. 055 


4.42 


8.42 


2; 04 




7 














3 . 058 
1. 049 


4. .52 
3.49 


8. 26 
6.10 


2.15 
4. 18 


"*7."90' 
6. 37 


8 


1 


ILO 


.9 


3.2 


2.5 


66. 13 


8 














1. 049 
1. 052 


3. 49 
4.47 


6.48 
7. 08 


3. 70 
2. 51 


6.49 
0. 66 


9 


1 


ILO 


.5 


L4 


i.i 


7L94 


•1? 


1 


10.0 


.8 


1.0 


L2 


66. 54 


L 061 


5.49 


9. 02 


2. 36 


7, 90 




1 


10.5 


.9 


2.1 


L8 


69.64 


1. 059 


5. 19 


8. 07 


L92 


7. 41 


11 














1. 059 


5.19 


8. 97 


L04 


7.34 














12 


1 


11.3 


.9 


2,1 


L9 


09. 03 


1. 055 


5.08 


6. 97 


2. 32 


5. 95 


17 


X 


10.0 


.8 


2.3 


2,0 


6L 62 


1. 070 


2. 83 


13. 07 


2.09 


.12.59 


erl8 


1 


11. 5 


.8 


2.2 


LG 


57. 62 


1. 065 


1.64 


IL 95 


2.09 


10.95 
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EGYPTIAN SUGAR CORN. 



Kumbei? of analysis. 




OS 

a 
§^ 
1 

R 


Number of stalks. 


Length. 


1 Diameter at butt. 


Total weight. 


Stripped weight. 


Juice expressed. 


Specific gravity of 
juice. 


Glucose in juice. 


Sucrose in juice. 


1 Solids not sugar. 


Polarization. 












Feet. 


Inch.8 






Tr. cL 




Pr. a. 


Pr. ct 


Pr> ct. 


Pr. ct. 


2 


June 


13 




8 


2.5 


.8 






67. 30 


1. 016 


.94 


.25 


1. 92 




5 


June 


20 




5 


2.8 


1.1 






69. 10 


1.014 


1.17 


.47 


1. 52 





9 


June 


27 


2 


3 


2.9 


1.0 






78.10 


1. 015 


2. 20 


.16 


1. 31 






13 


July 


5 




1 


5. 2 


.8 


2. 1 


1.5 


68. 78 


1.017 


2.52 


.05 


. .. .. ... 


152 


July 


14 




1 


7.3 


.7 


1.2 


.8 


64.86 


1. 019 


2. 14 


.69 


2. 81 


........ 


198 


July 


16 


4 


1 


7,5 


.8 


1.5 


1.0 


64.07 


1. 019 


1- 32 


. 74 


4. 90 




78 


July 


11 


5 


1 


7. 5 


1. 1 


2. 3 


1.7 


60. 96 


1. ')21 


2.38 


. 81 


2. 19 


........ 


244 


July 


18 


g 


1 


10.0 


1.2 


2.4 


1.5 


64. 56 


1. 0^27 


2. 49 


2.12 


2. 30 




245 


July 


18 




1 


8. 0 


1. 2 


2. 2 


1. 4 


63. 67 


1. 025 


3. 29 


. 89 


1. 38 




287 


July 


20 


g 


1 


9.4 


1.1 


2! 4 


L3 


68! 57 


1." 026 


2.92 




2. 92 




290 


July 


21 


g 


1 


. 8.8 


.8 


1.6 


.8 


62. 28 


1. 029 


2. 50 


"'"3.' 97' 


3. 05 




316 


July 


22 


8 


1 


10.0 


1. 1 


2.5 


1.4 


60. 64 


1. 037 


3. 39 


4. 09 


2.74 




366 


July 


25 


- 9 


1 


9.5 


1.2 


2.6 


1.4 


60. 20 


1. 034 


2. 67 


5. 07 


1.^4 




371 


July 


25 


9 














1.035 


2. 61 


3. 76 


2.03 




372 


July 


26 


10 


1 


10.0 


1,4 


3,6 


1.8 


62. 95 


1.039 


3.07 


5. 07 


2. 01 




481 


Aug. 


1 


11 


1 


10.0 


1.0 


2.3 


1.3 


59.27 


1. 050 


3. 21 


7. 69 


2. 81 


7.32 


575 


Aug. 


6 


11 


1 


8.0 


.8 


2.0 


.9 


63. 26 


1.030 


4. 17 


3.94 


2.12 


3.28 


585 


Aug. 


8 


12 


1 


9.2 


1.1 


2.1 


1.0 


64. 33 


1. 034 


3. 22 


3.85 


2.89 


3.66 


597 


Aug. 


9 


11 


1 


9.3 


.9 


2.1 


1.1 


6L81 


1.043 


3.56 


5.73 


1.73 


. S. 61 


659 


Aug. 


13, 


13 


1 


9.1 


1.1 


2. 6 


1.1 


57. 46 


1. 039 


2. 41 


5.71 


1. 07 




729 


Aug. 


17 


13 


1 


9.5 


1.0 


2.3 


1.2 


.57 00 


1. 038 


3. 50 


4.34 


1. 99 




8ib5 


Aug. 


23 


14 


2 


9.0 


.9 


3.3 


1.7 


53. 90 


1. 053 


2. 19 


9.27 


2. 03 


"7.92 


880 


Aug. 


27 


15 


1 


: 8. 2 


1.0 


1.8 


1,1 


. 58. 38 ■ 


1.062 


2.40 


11. 02 


4.14 


; 10. 98 


934 


Aug. 


31 


16 


1 


9.2 


1. 3 


2.1 


1.3 


54.71 


1.040 


2. 74 


4.72 


3. 11 




990 


Sept. 


2 


17 


1 


9.0 


1.0 


1.5 


1.0 


. 57. 30 


1. 061 


2. 59 


12. 80 


1.95 


10.'84 


1051 


Sept. 


7 


17 


1 


8.0 


1.0 


1.6 


1.3 


54.85 


1. 073 


1. 73 


13. 59 


2. 19 




IHO 


Sept. 


10 


18 


1 


9.3 


.9 


1.3 


.9 


53.03 


1.047 


2.60 


7.58. 


-1.05 





EGYPTIAN SUGAR CORN. 

Analysis made after the ears of corn had been plucked. • 



m 
































.K 

i 














t butt 




1 


© 

DD 








u 

OS 

!5JC 
cc 




erof 






erof 
strip 










- ^ 


0? 


M 
ft 




.9 

<D 










P 
















ft 




m 
0 


QQ 


Solids 




1 

^: 






a 




a 

OS 

s 


0 

B 


ft. 


CP 


'C 

4; 
ft 

m 


0- - 


C5 


Polar 














Feet. 


Inchs 


Lhs. 


Lhs, 


Pr. ct. 




Pr. ct. 


Pr. ct. 


Pr. ct. 


Pr. ct: . 


597 


Aug. 


9 




0 


1 


9.3 


.9 


2.1 


1.1 


01. 81 


1. 0 43 


3. 56 


5. 73 


1.73 


5. 61 


758 


Aug. 


18 




7 


1 


11. 0 


1.1 


1.8 


1.4 


60.16 


3.055 


3.24 


7.60 


2. 38 


3.87^ 


7.59 


At^. 


18 




7 


1 


9. 5 


1.1 


1 . 8 


1.4 


60. GO 


1.047 


2.98 


7. 46 


1.92 


7.54 


824 


Aug. 


23 




14 


2 


9.5 


1.2 


2. 7 


2.3 


63.88 


1.049 


2.82 


8. 13 


1. 1)2 


7.28 


815 


Aug. 


23 




14 


2 


9.0 


1.1 


2.3 


2.0 


55. 35 


1. 050 


3. 45 


7.24 


2. 45 


7,34 


922 


Aug. 


30 




21 


1 


9.0 


1.1 


1.3 


1.2 


56. 57 


1. 053 


1. <;6 


9. 09 


Lost 


10. 04 


923 


Aug. 


30 




21 


1 


8.2 


1.0 


1.5 


1.3 


61. 19 


1.067 


1.89 


19. 33 


Lost 


8.96 


965 
966 


Sept. 


1 




21 


1 


7.8 


1.0 


1.3 


1.0 


61). 00 


1.061 


1.76 


12. 57 


1. 03 




Sept. 


1 




21 


1 


7.6 


1.1 


1.5 


1.1 


59. 02 


1. 060 


2, 18 


11. 20 


2. 18 


""i6,"39' 


972 


Sept. 
Sept. 
Sept. 


1 




21 














1.061 
1. 071 


2.46 
5.41 


11. 17 
9. 91 


1. 03 

3.35: 


10. 49 


1045 


5 




28 




9. 4 


i.i 


1.1 


.8 


50.14 


1046 


5 




28 


2 


9.0 


.9 


1.5 


1. 3 


51. 12 


1. 060 


3. 85 


9. 10 


2. 61 




1077 


Sept. 


8 




28 


2 


8.0 


1.1 


1.8 


1,5 


51.79 


1.065 


2. 26 


11. 73 


2.20 


"ii.'4o' 


1078 


Sept. 


8 




28 


2 


9.0 


1.0 


1.8 


1.5 


55.21 


1. 059 


2. 57 


11. 34 


1. 19 


10. 55 
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a 
'S 

- >i 

1 

- © - 




i - 


M 

© 

g - 


- 53 

i 


1- 

s 

i - 


1 


% 
ft 

-% 


Juice expressed. 


£ ^ . 

- 

% 
m 




1 Sucrose, in Juice.;' 


flQ 

PI : 

m 

% ^ 
- w - 


'it- 

i 

1 - 

- - 




June 13 












Xdbs- 


- - ' 
Pr.et 




Pr.ct. 


sr. 


Pf,Ct. 


Pr. ct 


Q 


2. 8 


1. 0 






.58. 70 


1. 016 




,38 


1. 65 * 




6 


June 20 




4 


3.2 


X. 2 






73. 40 


l! 015 


l' 17 


. 47 


1. 46 




109 


July 16 


1 


X 


6.0 


.8 


1. 1 


. f 


65. 62 


l!024 


2. 66 


.92 


^.42 




10 


June 27 






4. 4 


1*1 






76.40 


1* 017 


2. 12 


.-20 


1.41 




200 


July 16 


2 


1 


7.0 


.9 


1. 9 


"if 3* 


65.67 


l!o23 


J3 85 


. 76 


2, 37 




14 






X 


5. 5 


l! 5 


3.8 


2. 8 


67. 32 


1.HD18 


2. 27 


.17 


1.63 




153 


July 14 






8.7 


1. 4 


4^0 


2! 9 


67. 61 


1. 1)20 


2. 39 


,58 


2. 71 




201 


July 16 




X 


6. 5 


1.0 


1. 3 




57: 50 


1! 029 


3. 28 


2. 05 


2. 34 






July 11 






5. 7 


1. 3 


3. 3 


2'. 4 


68.00 


1! 018 


2.03 


.47 


2.46 




246 


July 18 




X 


11. 3 


1. 4 


3.7 


2. 7 


74. 29 


1. 025 


2.70 


.90 


1.86 


........ 


ggg 


JnW ^0 


7 


X 


lO. 0 


1.1 


2.4 


1. 8 


66* 76 


1. 028 


2 79 


.11 


2. 00 




317 




7 


X 


9. 9 


1. 2 


2. 5 


1! 6 


66.35 


1' 


2 . 50 


1.43 


2. 90 


........ 


291 






X 


10. 3 


1. X 


2. 2 


1 5 


68. 56 


1. 024 


2. SO 


2.08 


Z. 03 


........ 


367 


juiy 25 




X 


1 V ft 


1. 2 


3 0 


1. / 


66. 45 


1 0-^0 


3. 06 


3.-28 


2, 39 




373 


u uiy fiO 


9 


1 


11 0 


1 2 


3 4 


2 2 


64.34 


1 030 


2. 61 


10.67 






4o4 


Aug. 1 


10 


1 


lO 5 




2 6 


1 5 


58.04 


1. 050 


2' 51 


7.85. 


3.* 44" 


7. 44 


482 


Aug. 1 




1 


11 K 
11. D 


in 


a, u 


1. 7 


62.87 




2 9^ 


5.11 


2 52 


4 57 


576 


Au^. 6 




1 


11 9 


1 X 


3 7 


18 


58.85 


1. 041 


2. 76 


5.57 


2. 81 


5. 25 


OB* 


Aug. 8 


19 


1 

i. 


11. 1 


1. 1 


3 5 


2 0 


62.29 


X 040 


2. 70 


4.36 


3. 51 


4. 24 


660 


Aug. 13 


13- 


1- 


lois 


I'l 


4! X 


2! 3 


62.90 


1! 046 


2! 54 


7. 47 


2! 51 


Q.m 


751 


Au^, 18 


13 


1 


10,3 


1.2 


3.7 


1.9 


58.95 


1.041 


2.23 


6.66 


1. 43 


3.57 


-806 


Aug. 23 


14 


2 


10.5 


1. 0 


4.4 


2.2 


54. 56 


1.042 


3.02 


- 6.13 - 


1.59 


5. 90 


^81 


Aug. 27 


15 


1 


10. 3 


1.3 


a. 2 


1.7 


60.50 


1. 041 


2. 92 


4.81 


a.46 


4. 61 


S35 


Aug. 31 


16 


1 


10.1 


1.0 


2.4 


1.5 


59. 09 


1.05O 


3. 09 


7. 19 


2.67 


7. 04 


991 


Sept. 2 


17 


1 


8.9 


1.4 


2s 7 


2.1 


61. 48 


1. 056 


1. 53 


12. 25 


1. 77 


9. 53 


1062 


Sept. 7 


17 


1 


11.0 


1.1 


2.2 


: .19 


69.45 


1.032 


.77 


3. 30? 


3. 96 




iiii 


Sept. 10 


18 


1 


10, 8 


1.1 


2.3 


X9 


.50.91 


1.061 


1.60 


11.57 


2. 56 


10.48 



BLOUNT'S PEOLIFie. 



32 


Jnly 7 




1 


8.5 


1.2 


3. 7 


2.5 


67.21 


1.017 


1, 75 


.53 


2. 53 




131 


July 13 


1 


1 


7.5 


1,1 


2.8 


1.7 


56.37 


1.018 


1. 48 


.25 


3.18 




202 


July 19 


2 


1 


5.5 


.6 


.9 


.6 


68. 09 


1.020 


2:79 


,16 


4.55 




154 


July 14 




1 


9.8 


.9 


2.4 


1.6 


58.75 


1. 023 


2. 26 


1.08 


2.57 




289 


July 20 


4 


1 


9. 0 


.9 


2.0 


1.4 


65.44 


L021 


2.05 




3. 58 




318 


July 22 


4 


1 


8. 2 


.7 


1. 2 


.8 


58.87 


1. 028 


3. 77 


'"i'27* 


2.00 




292 


Julv 21 


5 


1 


10.4 


1.2 


2.6 


1.7 


63. 80 


1.024 


2. 50 


1. 73 


2. 99 




293 


July 21 


6 


1 


8 


,8 


1.3 


,9 


67. 90 


1. 029 


3. 82 


2. 46 


2.27 




294 


July 21 


7 


1 


9.5 


.9 


2,1 


1.1 


64. ^?4 


1.027 


2. 61 


1. 96 


3. £5 




368 


July 25 


8 


1 


io.o 


.8 


1.9 


.9 


65. 37 


1.029 


1.59 


2. 93 


2.47 




874 


July 26 


9 


1 


10. 5 


L 0 


2.8 


1.5 


-59.85 


1.037 


2.55 


- 4.87- 


2. 50 




483 


Ang. 1 


10 


1 


10.8 


1.0 


2. 0 


1.2 


55. 78 


1.042 


3.53 


5. 49 


2.59 


4.95 


500 


Aug. 1 


10 














1.045 


3.24 


6.27 


2.21 


5.27 


577 


Aug. 6 


11 


1 


IO.O 


.9 


2.4 


i.o 


si. 18 


1.044 


2.28 


6.94 


2. 27 


5.90 


589 


Aug. 9 


11 


1 


10.3 


1.0 


2. 3 


.9 


49.62 


1. 029 


2. 34 


2.97 


1. 62 


2.97 


^661 


Aug. 13 


12 


1 


10. 6 


1. 0 


3.0 


1.3 


57.39 


1.033 


2.35 


3.63 


2.49 


3.11 


752 


Aug. 18 


12 


1 


10. & 


.8 


%2 


.8 


45.02 


1.037 


1. 92 


4.54 


3. 86 


4.35 


807 


Aug. 23 


13 


2 


10. 5 


. 9 


3; 4 


2. 0 


51.84 


1.048 


1. 6J 


7.91 


2,38 


4. 87 


882 


Aug. 27 


14 


1 


9.5 


1.0 


1. 8 


1.0 


57. 4T 


1.045 


1. 90 


7.16 


4,33 


6.97 


936 


Aug. 31 


15 


1 


11. 0 


1.3 


2.0 


1.1 


52.52 


1.028 


.69 


1.91? 


4.06 




892 


Sept. 2 


16 


1 


11.0 


1,2 


1.9 


1.2 


42.62 


1.027 


.70 


2.35 


3.66 




1053 


Sept. 7 


17 


1 


10.0 


LO 


1. 1 


.9 


5.5.22 


1. 051 


1.36 


8. 40 


2.89 


'"'"6."06 


1112 


Sept. 10 


18 


1 


9.5 


1.1 


1.7 


1.0 


49.67 


1.041 


1. 92 


6.95 


3.13 


7.15 



IMPROVED PEOLIFIO BREAD, 



July 7 
July 13 
JulS^ 15 
July 18 
July 21 
July 21 
July 25 
July 26 



1 


1 


5.0 


1. 3 


2.6 


1.9 


71. 09 


1.016 


2.15 


.28 


2.24 




1 


1 


8.2 


1.1 


3.3 


2. 4 


60.72 


r 1.017 


1.67^ 


.18 


2,23 




2 


1 


7. 5 


1.2 


3. 3 


2.5 


62. 34 


L020 


L83 


.42 


3.14 






1 


10.0 


1.2 


2. 5 


1.6 


70. 06 


1.024 


2.44 


.90 


2.03 




4 


1 


10.4 


1.4 


3,8 


2.7 


63. 35 


1. 024 


2.86 


L61 


2.61 




5 


1 


10.0 


1. 2 


3.1 


2.3 


67. 59 


1. 022 


2. 99 


.74 


2.14 




5 


1 


8. 7 


.9 


1. 9 


L2 


60.49 


L030 


2.92 


2.12 


2.43 




6 


1 


10.0 


LO 


2.8 


2.0 


6L63 


L033 


3. 87 


1.77 


3.87- 


'*"L47 
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IMPROVED PROLIFIC BREAD— Continued. 



f 

j£ 
S 

ci 

B 

sg 


6 

A - 


Development. 


a 

M 

'^ 

tn 

o 
u 


43 

t 


u 

- a - 

H 


EH 


i 

ft 

& - 


Fh 
P4 

M 


V 

"3 

<s 

ft 
w 


Glucose in juice. 


Sucrose in juice. 


SoMs not sugar. 


Polarization- 








Stage. 




Feet. 




Lh.t. 


Lbs. 






Pr. ct 




Pr. ot 


Pr.ct. 


370 


July 


20 


7 


1 


10.4 


1. 1 


3.3 


2.0* 


61. 39 


1. 029 


2.44 


2.31 


2. 68 


% 16 


485 


Aug. 


1 


8 


1 


11.5 


1. 2 


3.2 


2.1 


65. 74 


1. 038 


2, 53 


4. 92 


2. 90 


4. 25 


493 


Aua;. 


1 


8 














1. 037 


2.63 


4. 58 


2,72 


4. 15 


090 


Aug. 


9 


9 


-2 


it. 9 


1. 1 


7.2 


4, 2 


57. 89 


1. 049 


2.08 


7. 58 


1. 65 


7. 02 


662 


Ana:, 


13 


32 


1 


12. 1 


1.0 


4. 3 


2.1 


56. 60 


1. 047 


2.32 


7.32 


-1. 53 


7.30 


753 


Aug, 


18 


12 


1 


11. 0 


.9 


3. 2 


1.7 


59.48 


1. o;]9 


2. 98 


5.09 


2. 18 


4. 50 


808 


Aug. 


23 


10 


1 


8.7 


.8 


1.4 


.9 


52. 56 


1. 045 


3. 76 


5. 20 


2.52 


7. 01 


809 


Aug. 


2S 


11 


2 


9.0 


.8 


3.0 


2. 2 


61.60 


1. 043 


1. 33 


4. 01 


5. 11 


5. 10 


804 


Aug. 


23 


13 














1. 040 


2.28 


5. 29 


2. 33 


8. 09? 


811 


Aug. 


23 


13 


1 


12.0 


1.1 


4.0 


2.0 


62. 36 


1. 040 


2. 42 


5. 16 


2. 51 


4. 73 


883 


Aug. 


27 


14 


1 


11.3 


1.0 


4.0 


2.0 


60. 30 


1. 044 


2.32 


7. 44 


2. 55 


6. 03 


891 


Aug. 


27 


14 














1. 044 


2. 39 


7.28 


2,41 


6. 66 


937 


A_ug. 


31 


15 


1 


11.0 


1.0 


2.0 


1.5 


40. 06 


1.035 


2. 05 


4. 79 


1, 95 




993 


Sept. 


2 


16 


1 


10.7 


1.0 


2.2 


1.3 


51.49 


1. 035 


2.05 


4. 29 


2. 83 


3. 95 


1054 


Sept. 


7 


17 


J. 


10.5 


1.1 


2. 5 


1.3 


63. 18 


1. 041 


1. 92 


6. 50 


2. 00 




1113 


Sept. 


10 


18 


1 


11.2 


1.1 


2.3 


1.3 


54. 95 


1. 031 


1. 01 


3. 31 


2. 54 


2. 08 



BROAD WHITE FLAT DENT. 



July 7 
Julv 13 
July 15 
July 21 
July 21 
July 21 
July 25 
July 26 
JulV 20 
Aug. 1 
Aug. 9 
Aug. 13 
Aug. 18 
Aug. 23 
Aug. 27 
Aug. 31 
Sept. 2 
Sept. 7 
Sept. 10 



1 
1 

2 
3 
4 
5 
5 
0 
7 
8 
9 
10 
10 
11 
12 
12 
13 
14 
15 



5.0 
8. 0 
7.1 
7.5 
8.1 
8.0 
8.5 
9.0 
9.3 
11.0 
10. 2 
lO; 7 
10.3 
11. 4 
10. 6 
10.8 
12. 5 
10.5 
11.0 



1.0 

1.3 
1.0 
1. 1 
1.1 
1.3 
1.2 
1.1 
1.0 
1.0 
1. 1 
1.4 
1.0 
1.1 
1. 3 
1.2 
1.1 
1.0 
1.1 



2.2 

3.0 

2.4 

2.4 

2.3 

3.1 

2.3 

1.8 

2.7 

2.9 

3.0 

4.1 

2.3 

2. D 

4.4 

1.7 

2. G 

1.8 I 

2.2 



1 



1.7 
1.6 
1.G 
2.1 
1.6 
1.2 
1.9 
1.8 
1.9 
2.3 
1.3 
1.7 
2. 1 
1.1 
1.9 
1.2 
1.2 



63. 92 
67. 09 
66. 79 

58. 69 
61.55 
63. 18 
77. 81 
59. 61 
66. 93 
59. 46 

59. 97 

"54." 25 

60. 39 
54. 06 
71. 39 
51. 40 
51. 47 
47. 03 



1. 018 
1. 021 
1. 023 
1. 025 
1. 025 
1. 030 
1. 025 
1. 029 
1. 036 
1. 040 
1. 055 
1. 045 
1. 035 
1. 044 
1. 040 
1. 0.54 
1. 055 
1. 069 
1. 030 



2. 54 
2. 44 

2. 50 

3. 29 
3.1 J 
4.28 

2. 38 
3.59 

3. 74 
3.66 
2.25 
2.24 

2. 98 

3. 53 
Lost, 
2. 92 
2. 84 
2. 25 
1. 15 



.18 

.34 
.59 
1.16 
1. 04 
1. 91 
.83 
1.47 
3. 12 
4. 29 
9.97 
6.27 

3. 03 

4. 30 



7. 64 
9. 97 
12. 55 
3. 53? 



2.19 
1. 26 
2. 18 
2. 07 
2. 97 
2. 07 
3. 42 
2.81 
2. 02 
2.62 
1.33 
3. 16 
3. 02 
3. 04 



3. 86 
2. 26 
2.50 
2. 89 



LONG NARROW WHITE DENT. 



July 7 
July 15 
July 21 
July 21 
July 21 
Jniy 26 
July 26 
Aiig.^ 1 
Aug. 1 
Aug. 9 
Aug. 12 
Aug. 18 
Au!^. 1^3 
Aug. 24 
Aug. 26 
Aug. 26 
Aug. 27 
Aug. 31 
Aug. 31 
Sept. 2 
Sept. 7 
Sept. 10 
Sept. 10 



1 


4. 3 


1.3 


2.7 


2.0 


68.84 


1. 019 


1 


7.5 


1.0 


1.9 


1.4 


60.27 


1.024 


1 


7.0 


.8 


1.5 


1.0 


05. 97 


1. 029 


1 


7.8 


.8 


1.8 


1. 2 


65. 37 


1. 020 


1 


7. 8 - 


1.1 


2.4 


1. 6 


60. 27 


1,023 


1 


9.7 


1.1 


1.9 


1.3 


00. 96 


1, 032 


1 


9. 5 


1.2 


2. 2 


1.4 


56.83 


1. 033 














1. 045 


1 


10. 0 


1. I 


3.7 


1.9 


59. 77 


1. 046 


1 


10.3 


1. 1 


3.2 


1.9 


5(). 98 


1. 041 


1 


10,2 


1. 1 


3.6 


1.6 


.59.70 


1. 053 


1 


10.4 


1.1 


4.0 


1.7 


jm,n 


1.049 


1 


9.2 


1.5 


4. 5 


2.3 


62.34 


1.059 


1 


10.6 


1.2 


2.7 


1.8 


53. 58 


1. 048 


1 


9.8 


1.2 


4.3 


2.1 


52.05 


1.002 














/ 1. 062 


1 


- 9..-» 


1.1 


3.3 


1.7 


57. 73 


1,048 


1 


10.0 


1.4 


3,4; 


1.6 


53. 55 


1. 042 














1. 0 i2 


1 


9.5 


1.0 


2.2 


1.4 


45.95 


1.056 


1 


9. 8 


.9 


L5 


1.1 


56. 00 


1.065 


1 


10.5 


1.3 


3, 8 


2.5 


55. 47 


i:058 














1. 058 















2. 21 
2.41 

3. 54 
3.27 
3. 48 
3.15 
3. 69 

3. 56 
3. 16 

4. 50 
4. 41 
2. 58 

1. 97 

2. 53 
2. 36 

2. 36 
3. 16 
1. 55 
1.61 

3. 25 

1. 84 
2.56 

2. 51 



.23 
1.83 
1. 43 
1.04 
1. 60 
3.56 

3. 05 
5. 34 

5. 81 

4. 40 

8. 32 

6. 90 

10. 67 

7. 34 

11. 62 

11. 74 
7.59 

5. 20 
5. 42 

9. 51 

12. 1 1 
10. 59 
10.30 



1. 71 

3.96 

2. 56 

3. 29 

2. 34 
2. 10 
2.16 
3. 10 
3.12 
1.47 
2.27 
2. 48 
2. 32 
2.25 

1. £ 
1.90 
2. 75 

3. 99 
3. 62 
3. 24 

2. 52 
£06 
2. 31 
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1 

o 
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- 1 




July 










XTlCiiS 






jP?*. c?. 


- - - 




Pr.ct. 


Pr.ct 


Pf. cL 


7 






5. 1 


1. 3 


2. 7 


1. 9 


63. 81 


1, 021 


3. 34 


.64 


1. 99 




134 


July 


13 






G. 0 


1.2 




1. 9 


55. 50 


1. 020 


4. 16 


.35 


2. 40 


........ 


15S 


July 


15 


2 


2 


6. 0 


1. 6 


3. 7 


3. 0 


71. 76 


1. 022 


2. 97 


^72 


2.91 





159 


July 


15 






/. u 


1. 0 


2. 6 


1. 8 


60 . 84 


1. 022 


3. 85 


.16 


3. 81 




160 




15 






7 A 
I. u 


1, 0 


2. 1 


1. 3 


56.24 


1. 032 


3. SI 


2. 00 


3.73 




161 


July 


15 






10. 0 


jL. o 


3. 9 


2.0 


57.67 


1. 025 


2. 74 


1. 41 


4. 68 
2. 32 




248 


July 


18 


6 


1 


9. 0 


1, 4 


3. 5 


1. 8 


61. 68 


1. 038 


3. 17 


3. 22 


........ 


303 


July 


21 


7 
1 


1 

i 


10. 3 


1. 1 


^.3 


1. 4 


55. 96 


1. 034 


3.74 


2. 13 


3.33 


........ 


304 


July 


21 


o 
o 


1 


9i 3. 


1. 4 


2^S 


1. 7 


57. 14 


1.035 


3. 32 


4.63 


3.20 




489 


Aug. 


1 


8 


1 


8. 7 


1.3 


4. 2 


1. 9 


58. 89 


1. 039 


2. 11 


5. 64 


3.07 




490 


Aug. 


1 


8 








...... 






1.039 


2. 18 


5. 92 


2.23 




381 


July 


26 


9 


1 


8. 1 


1. 2 


2. 3 


1.2 


56. 04 


1.050 


2. 64 


7.76 


= 1. 05 


...... 


382 


July 


26 


10 




9. 3 


.9 


2. 8 


1, 0 


59. 55 


1. 0*9 


2. 92 


8. 24 


1. 99 




594 


Aug. 


9 
12 


11 




Q Q 


1. 0 


3.x 


1. 4 


54. 62 


1. 041 


3. 24 


6. 16 


.73 


5,25 


656 


Aug. 


12 


1 


8.2 


1.2 


3.8 


1. 3 


57. 01 


1. 041 


2.40 


5.82 


2. 92 


5.54 


7o6 


Aug. 


18 


13 


1 


8.5 


1.0 


2.5 


1.0 


52.41 


1. 039 


3. 36 


5.12 


1.75 


4.89 


817 


Aug. 


24 


14 


1 


9.5 


1.3 


2.8 


1. 3 


55.81 


1.029 


1.25 


2.47 


3.08 


■ 2.26 


S48 


Aug. 


26 


15 


1 


9.0 


1.2 


3.3 


1.2 


53.14 


1. 064 


1. 29 


12.94 


1.88 


12.37 


886 
940 


Aug. 


27 


15 


1 


8.0 


1.0 


2.6 


.8 


57/49 


1. 036 


2. 31 


3.71 


4.45 


-Aug. 


31 


16 


1 


8. 5 


1.2 


1.3 


.5 


41. 66 


1.036 


1. 32 


3.78 


4. 16 




996 
1057 


Sept 


2 


17 


1 


10. 0 


.9 


1. 7 


1.4 


53. 11 


1.067 


1.44 


13.88 


- 2.86 




-Sept. 


7 


17 


1 


10.3 


1.0 


1.2 


.8 


52.08 


1.035 


1.50. 


3. 99? 


- 2.86 




1116 


Sept. 


10 


18 


1 


10.0 


1.2 


2.2 


1.5 


46.77 


1. 030 


1.44_ 


5.94 


2. 43 


5.*20' 



EIGHTEEN-ROWED YELLOW DENT, 



July 7 


1 


1 


5.2 


1. 3 


3.3 


2.4 


65. 36 


1.022 


3.58 


.35 


1.79 


July 15 


2 


1 


6.0 


1. 1 


1.8 


1.2 


62. 38 


1. 023 


3.64 


.48 


3.21 


July 15 


3 


1 


5.5 


1.3 


2.8 


1.9 


62.32 


1. 023 


2.86 


.65 


4. 89 


July 18 


4 


1 


8.0 


1.3 


3.0 


1.6 


63. 47 


1. 028 


2.49 


1.89 


5.34 


July 21 


5 


1 


7.6 


1.0 


1.9 


1.3 


62.84 


1. 028 


3.86 


1.57 


- 2. 83 


July 21 


6 


1 


6. 5 


1.1 


2.0 


1.2 


60.17 


1. 031 


4. 21 


2. 07 


2.98 


July 21 


7 


1 


8.1 


1.2 


2. 3 


1.5 


60.09 


1.028 


3. 95 


- 2. 23 


:2.67" 


July 26 


S 


1 


9.2 


1.2 


2.6 


1.5 


61. 03 


1.032 


3.96 


3.^6 


1.40 


Aug. 1 


9 


1 


8. 5 


1.1 


3.5 


1.7 


60. 62 


l.OiS 


3.65 


5.17 


2.92 


Aug. 9 


10 


2 


8. 5 


1.1 


5.8 


2.4 


54. 82 


1.044 


3. 05 


6.fi7 


1. 38 


Aug. 12 


11 


1 


10.2 


1.3 


4.2 


2.0 


54.90 


1.052 


3.20 


> 8; 24 


2.81 


Aug. 18 
Aug. 24 


12 


1 


8.5 


1.3 


3.T 


1.3 


5.5,40 


1.036 


3. 35 


4.15 


2.05 


13 


1 


10. 2 


1.6 


4.3 


2.3 


58. 44 


1.050 


1. 50 


9.20 


1. 81 


Aug. 24 


13 














1. 049 


1.41i 


13. 60 


—2. 48 
2. 54 


Aug. 26 


13 


1 


10.0 


1.4 


3.4 


2.2 


49. 80 


1.06O 


1.32 


11.56 


Aug. 26 


13 














1, 061 


1.53 


11. 48 


2.07 


Aug. 27 


14 


' l' 




"i.'i* 


"2,8 


"i.'i' 


"'59.' 38' 


1.051 


2. 80 


8.13 


.3.39 


Aug. 31 


- 15 


1 


9.0 


1.3 


2.3 


1.2 


49. 64 


1.045 


3.22 


6. 18 


2. 50 


Sept, 3 


16 


1 


8.1 


1.3 


2.1 


1.5 


50. 00 


1.062 


2.11 


11.39 


5.801 


Sepfc. 7 


17 


1 


ao 


1.2 


2. 3 


.7 


37. 94 


1. 030 


1. 20 


4.351 


2.12 


S^pt. 10 


18 


1 


9. 7 


1.6 


3.1 


1.9 


G3. 53 


1.057 


1. 56 


11. 79 


2.78 


Sept. 10 


18 














1. 057 


1. 59 


11. 52 


2.50 















In the following tables are given the average of the deterMntitrons^ 
for each stage of developulent for each variety. 

In additiou to the colamiis giving tlie average resnlts of the several 
determinations given in the preeeding tables, there is given a eolumn 
showing what is termed the percentage of a vail aMe sugar present in 
the juicej i e.^ the amount of migar which may be obtained as sugar 
from the juice, for, as is generally known, the amount of sugar to be 
obtained from any given specimen of juice depends obviously upon the 
amount of sugar presentf but not alone upon this, but also upon the 
amonnt of gloeose, and other matters present, since, as is well known, 
the eHect of these is to prevent the crystallization of a portion of ^^^^^ 
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sugar presBntj ^ndj iience, to inerease tlie rdatiye amount of molasses, 
tlia molasses consisting of glucose^ water, inineral matters (the ash), 
and more or less sugar, wMch practically eannot be recovered as sucli. 
J^ow this molasses-producing (melassigenic) propertr^ of the several 
impurities present in the juices of cane, sorghum, and beets has been a 
subject of considerable experiment, but at the present time^ 
effect of each impurity is not known; : 

The average of thirty-four analyses^ of sorghum juices,^m ia this 
laboratory, shows an average percentage of agh equal to 1>Q6| the 
maximum being 1.66 per cent, and the minimum being .82 per cent. 
We may, then, safely estimate the ash as being a^ eent. .of 

the juice, ^ - 

^ow^ while all authorities are agreed as to the melassigenic effect of 
certain of the mineral constituents of the ash, there is much^iflference 
as to the action of other mineral matters, and while some of these are^ 
regarded as quite indifferent in their actioUj other constituents of the 
ash are shown to strongly favor the crystallization of the sugar. Eor , 
example, potassium carbonate increases the quantity of molasses pro- 
duced, potassium sulphate appears to tave jao: effect, w mag'nesium 
sulphate seems to tavor the crystallization of sugar, and thus decreasjB 
the amount of molasses. 

It is highly probable that much of the good effect attributed to the 
use of sulphurous acid, as an aid in the crystallization of sirups, is due 
to the fact that it converts the harmful alkaline carbonates into the 
inert sulphates. In the report of our work last year we, in accordance ^ 
with a common practice among sugar-makers/made use of the so-called 
"exponent," which represented the relative purity of the different J uiees; 
This " expoiieut'' was the percentage of sucrose in the total solids of the 
juicof and this represented the percentage of the sugar i>resent in the 
juice which could be in practice obtained as sugar. While this method 
of calculation is doubtless at least approximately correct when applied 
to those juices which are generally worked up for sugar, it is obvipusly 
erroneous ^vhen applied to juices poor in sugar and with comp^rativeljr 
large amounts of other solids. 

We have, therefore, this year adopted a method for calculating the 
available sugar, viz. :— the difference between the per cent, of sucrose and : 
the sum of the per cents of glucMDse and solids not sugar, and although 
confident that all the experiments of Marschall, La Grange, and others 
go to prove that the amount of available sugar thus shown is beyond > 
question too low, it is at least safe to err iipon this side rather than the 
other. 

If we apply these two methods to two specimens of juice, one good 
and the other poor, it will be seen that for the good juice the two meth- 
ods approximately agree, while for the poor juice they differ widely, and 
there is no doubt but that the method of the exponent is in such a case 
inapplicable^ e.^. — ■ 

juice A contains : sucrose, 3.51 per cent.; glucose, 4.50 per cent.5 sol- 
ids, 1.78 percent. The exponent would be 35.85 and the available sugar 
1.2<3 per cent.; or, by the other method, 3.51— (4.50-f l.78)=^2.TT. 

Juice B contains: sucrose, 15.30 per cent>; glucose, .87 per cent.; sol- 
ids, 2.95 per cent. The exponent would be 80.02 and the available sugar 
12.24 per cent.; or, by the other method, 15.30- (.87+2.95) ==^11.4^ 
cent. - ^ - : > : _ v 

It jstrom the above assumed cases obvious that the last method of 
calculation, although giving probably too low a result, is one of general 
application, since no one would regard it as possible practically to ob- 
tain any sugar from a juice having the eompositipn of the one marked 
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It will be obseryed tbat in the fables the available augar begins to 
show itself quite Mte in tbe of the plant^ generally about 

the seventh or eighth sta^, and it is obvious that previous to this 
period the available sugar exists, as we may m^y as a minus quan tity j 
biit owing to the prat5tical ifflpprtance of this matter its diseussion will 
be again taken up. 

It will also be observed that the dates of analysis do not correspond, 
exactly to the dates when the several varieties had reached the sepa- 
rate stages. This "vras owing to the rapid development of the plants, 
which proceeded more rapidly than the assistants in the labaratory 
^ra?e able to di> with their daily examina^ 

GRAPHICAL CHARTS. 

The preceding resntts will appear more clearly by representing them^ as 
was done last year^graphicallyy and in the following charts the percentage 
is indicated^ for the sncrose, glucose, solids not sugars, and available 
sugar J by the numbers given upon the right and left hand mar gins, while 
the dates are given upon the upxier margin of each sheet. For con- 
venience of platting upon the same sheetj the per ncent. of juice given 
upon the charts should be midtiplied and the 

specific gravity is represented by laaving .001 in specific gravity equal 
to ene-flfth of one per cent, as given upon the chart. 

Bach point indicated by a break in either of the lines representing 
the dbove constituents, the specific gravity or the juicej represents the 
average result actually obtained in the several analyses of a Juice a^^^ 
any given stage of development. The beginning of each line and the 
end represent the average results of the first and last stages, and the 
intervening breaks the successive stages fr om the fi^^^^ 

ANALYSES OF EACH YAEIETY OP SORGHTTM AND MAIZE IN DlI'FillS^lEiP' 

The following tables, prepared from the preceding, represent on sepa- 
rate tables the average resnlta of the analyses of each variety in the 
several stages of development, each table coutaimng only the analyses 
of a single stage, and the general average of all the analyses of all 
varieties at each separate stage is given. An examination will show that 
there is practical agreenient in all these sorghums, the only difterence 
being in the time from planting necessaxy for the diflerent varieties to 
attain to any given stage. ; 

: : - EARi.Y AMBER. ; : 

Carll AND Gardner. : ■ ; 
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July 9 
July 11 
July 13 
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July 16 
July 16 
Jiilv H 
July 14 
July 15 
July 20 
July 2a 
July 2B 
July 26 
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1 


1.15 
I. 52 


2. t;5 

1.45 


Q.m 

5.89 






53.69 
63,29 


1.028 
1.026 


3 
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1 

2 


2. 20 
2. 7& 


.58 
.81 


4. 10 
3. 50 


€.88 
5.27 






70.85 
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1.021 
1.012 
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2.61 


.09 


2:80 


6.40 
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1.023 
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3.17 
3.54 
3.57 


3,10 
4.83 
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3. €3 
3. 27 


8.69 
12,00 
10.37 






68. 23 
65.79 


1. 047 

i.041 
l.tJ3« 
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2.73 


7.62 


2. 29 


12; 64 


'"7/41:" 




m. 46 


1. 047 
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EARLY AMBER— Continued. 
Cakll Ai^D GARDKT2R-— Contiimed. 
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Sept. 13 


Sept 10 


After 18.... 
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II 
si 



Pr. ct. 
2. 91 
2. 47 
1. 86 
1. 57 
1. 5.5 

.95 
1. 09 

.80 
1. 06 
1.01 
1. 27 
i. 01 

.85 
1. 20 



Pr. ct 
9.26 

12. 25 
32. 96 
14. 27 
14. S3 
16. 03 
18. 43 
18. 42 
37.32 
14. 78 
14. 23 

13. 75 
13. 94 
13. 65 



Pr. ct 
2. 81 

, 2. 87 
5. 04 
3. 30 
3. 93 

2. 97 
3.27 

3. 00 
3.94 
3. 68 
3. 50 
4. 15 
3.69 
3.22 



Pr. ct. 

14. 98 
17. 59 
19. 86 
19. 14 
20. 31 
21. 44 
22. 79 
22. 22 
22. 32 
19. 47 
19. 00 
18. 91 
18. 48 

15. 07 



9. 19 
11.39 
12. 82 
33. 89 



16. 92 



13. 96 
17.01 
13. 76 

13. 95 

14. 09 



Pr. ct. 
3. 54 
G.91 
6. 06 
9. 40 
9. 35 
12. 11 
14.07 
14. 62 
12. 32 
10. 09 
9.46 
8. 49 
9.40 
9. 23 



> 



Pr. ct. 
60, 00 
C4. 66 
63.37 
64.51 
03, 39 
58. 45 

52. 77 

53. 53 
46.87 
56. 09 
50.13 
59.16 
51. 12 
54. 69 



EARLY GOLDEN. 
A. B. Swain. 





July 


6 


2.. 


July 


16 


3 .......... 


July 


8 




July 


13 




J ulv 


13 




July 


14 




July 


18 




July 


19 




July 


26 


3.0 


July 


28 




Aug. 


1 


12 


Aug. 


8 




Aug. 


13 


14 


Aug. 


19 


15 


Aug, 


26 


36..... 


Aug, 


31 


17 


Sept. 




18 = . 


Sept. 


13 


After 18 ... 


Oct. 


10 


After 18.... 


Oct, 


20 


After 18.... 


Oct. 


30 


After 18.... 




10 


After 18.... 


Nov, 


17 



July 4 
July 6 
July 8 
July 9 
July 11 
July 14 
July 18 
July 25 
July 27 
July 30 
Aug. 3 
Aug, 9 
Aug, 
Aug. 
Aug. 
Aug. 
Sept. 
Sept. 



1 


3. 11 


2.91 


,90 


6.92 


1 


3.19 


1.36 


2.40 


6. 86 


1 


3. 17 


158 


3. 16 


7.91 


2 


2. 46 


L 54 


2.00 


6. 01 


2 


2.62 


1. C9 


4. 10 


8. 42 


1 


2.fl5 


4. 04 


3. 67 


10. 66 


1 


3.00 


5. 25 


1.17 


9. 42 


1 


2. 97 


5. 42 


1. 17 


9. 56 


4 


2.38 


9. 26 


2. 80 


14.50 


2 


2. 48 


31.14 


1. 60 


15. 22 


1 


1. 76 


13. 84 


2.91 


18. 51 


1 


1. 33 


14. 61 


4. 9G 


20. 93 


1 


1. 16 


14.57 


4. 02 


19. 75 


1 


1. 69 


14. 48 


12. 67 


38. 84 


3 


1.55 


15. r>G 


3. 65 


20. 56 


1 


1. '^'.{j 


18. 08? 


3. 73 


23. 07 


2 


.89 


17. 65 


2. 76 


21. 30 


2 


1. 34 


16. 50 


3. 38 


21.22 


2 


1. 28 


13.84 


3. 14 


18. 26 


1 


3 . 03 


16. 11 


8.86 


21,00 


4 


1,30 


14. 43 


3. 85 


19. 38 


a 


1. 33 


12. 99 


3. 84 


18. 16 


2 


1.32 


13.99 


3. 45 


18. 76 







66.99 

69. 08 
71.33 
67.03 
m85 
68. 01 


1.026 
1. 027 
1, 023 
i. 021 
3.024 
1. 036 
























1.08 


66. 39 


1. 040 




1.18 


69. 57 


1. 046 


9. 84 


4. 08- 


67. 12 


1. 055 


10. 27 


7.05 


66. 95 


1. 061 


13. 03 


9.17 


64. 26 


1. 072 


14.22 


8.35 


60.76 


1. 075 




9. 39 


64.31 


1. 078 




10.12 


58.50 


1. 077 




10. 16 


59. 14 


1. 082 




13. 09 


63. 42 


1. 090 


16. 27 


14. 00 


57.54 


1. 086 




11. 78 


54. 09 


1.083 




9. 42 


.54.55 


1. 074 




11.22 


--58.78- 


1. 085 


15. 41 


9.48 


55. 27 


1. 078 


12. 70 


7. 82 


55.71 


1. 073 


14. 66 


9. 22 


65.42 


1. 076 



July 
July 
July 
July 
July 
July 
Julv 
July 
Jnly 
July 
July 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 



July 1 
July 3 
Julv 6 
July 8 
July 11 
Jul V 12 
JulV 14 
July 18 
July 2o 
Jiilv^ 27 
July 30 
Aug. 3 
Auff. 9 
Aug. 12 
Aug. 
Aug. 



WHITE LTBERIAN. 
Ma, Nksbit. 



16 I 
19 i 



30 i Aag. 26 | 





- 

2.88 


4.31 




6. 27 


I 


2. 96 


1. 20 


,69 


5. 85 


X 


3. 08 


1.76 


2. 21 


7.05 


2 


3. 10 


.89 


3. 00 


6. 98 


2 


2. 74 


1.20 


2. 05 


5. 99 


2 


2.48 


1.79 


4. 53 


8. 80 


1 


3. 21 


2.85 


2. 66 


8.72 


1 


3. 03 


5.21 


1. 35 


9.59 


1 


S.Ol 


5. 63 


5. 04 


13. 08 


2 


3. 05 


7.81 


3. 67 


14. 53 


1 


2. 38 


11.34 


2.25 


15. 97 


1 


1. 49 


14. 39 


3. 36 


19. 24 


1 


1. 34 


14. 04 


4. li 


20.72 


1 


.92 


16. 90 


3,3 5 


20.97 


1 


1. 31 


15. r6 


3. 26 


19. 72 


2 


.96 


17. 52 


2. 80 


21. 28 


2 


1. 00 


17. 65 


3. 25 


21. 90 





























.83 


8. 09 
10. 99 

13. 9G 

14. 03 
16. 18 
14. 25 
1G.93 


1, 09 
G. 71 
9. 54 
8. .50 

12. 83 
10. 68 

13. 76 
13.40 



68. 


00 


1. 020 


64. 


29 


1. 024 


72 


31 


1. 027 


71. 


62 


1.024 


65 


05 


1. 02r> 


65 


34 


1. 025 


72. 


78 


1. 032 


72, 


07 


1. 042 


72. 


61 


1. 041 


05. 


57 


1, 052 


69. 


40 


1. 065 


04. 


02 


1. 073 


65. 


79 


1. 076 


62. 


18 


1. 082 


ei. 


94 


1. 080 


58. 24 


1. 087 


60, 5? 


1.086 
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WHITE LIBERIAN—Continued. 
Mr. Nesbit— Continued. 





o 

S d 

(Ui oa 
k 

- < 


'■4.f 

o : - 


a a 




Sept. 3 


Sept. 3 


2 l' 


18 


S(!pt. 13 


Sept. 10 


2 i 


After 18.... 


Oct 10 




- 2 1 


After ]8.... 


Oct. 20 






After 18.... 


Oct. m 






After 18..-. 


Nov. 10 






After 18.... 


Kov. 17 




2 , 

■ : C 



.98 

1. 12 
1. 08 
1.81 

I i.o;{ 

1.55 
1. 32 



Fr. ct. 
17, .^2 
10. 33 
10. 45 
12. 38 
15. 95 
12. 28 
12. 52 



Fr. ct. 
1. 77 
3. 05 
3. 02 
3. 52 

3. 53 

4. 54 
4. 02 



Fr. ct. 
20.27 
20. 50 
21.45 
]7. 71 
20. 51 
18. 37 
17.86 



15.08 



15. G8 
15. 37? I 



Fr. cL 
14. 77 
12, 16 
11. 45 
7. 05 
]1. 39 
ti. 19 
7. 18 



Fr, ct. 
00. 82 

56. 71 
50. 17 
61. 68 

57. 05 
54. 16 
53. 51 



WHITE LIBERIA^. 
Rush Gr, Leaming. 



1 


July 


16 


1 

July 


o 


1 


4. 46 


1 

i .46 


1, 40 


6. 32 




July 


H 


.^iily 


5 




3. 30 


1 .70 


1. 99 


6.09 




July 


11 


July 


8 


1 


2.80 


1. 55 


3. 25 


7. 60 


4.......... 


JulV 


11 


July 


11 


1 


. 3. 18 


1.25 


9. 82 


14. 25 


5.......... 


Juli7 


li 


July 


12 


1 


3. 25 


:i.98 


4. 15 


9. 38 


6 


July 


14 


July 


14 


1 


3. 15 


4.08 


.99 


8.23 


7.....,-... 


July 


18 


Jiilv 


18 


1 


2. 84 


6.94 


1. 25 


11. 03 


8 


July 


39 


JulV 


25 


1 


2.98 


7. 15 


3. 38 


13.51 


9.. 


July 


23- 


Jul'y 


27 


1 


2.78: 


9.05 


4.96 


16.79 


10 


July 


27 


July 


30 


1 


2.48 


13.02 


1.56 


mo6 


11 .......... 




1 


Aug. 


3 


1 


1.63 


14. 60 


1. 85 


18. 08 




Aug. 


8 


Aug, 


!) 


1 


1. 57 


14.86 


3. 99 


20. 42 


13.......... 


A us;. 


33 


A ug. 


12 


1 


1.34 


16. 35 


1. 43 


19. 12 


U... 


Aug. 


19 _ 


Aug. 


16 


1 


1. 30 


16.59 


2. 21 


20.10 


15.......... 


Aug. 


25 


Aug. 


39 


2: 


1.04 


17.51 


2. 20 


20,75 




Aug. 


30 


Aug. 


26 


2 


1. 23 


16. 76 


2, 48 


2^. 47 




Sept, 


5 


Sept. 


3 


2 


.93 


18. 80 


2. 75 


22.47 


18 


Sept. 


13 


Sept. 


10 


2 


1.26 


16.28 


3. 40 


20.94 


After IS.... 


Oct. 


10 




2 


1. 19 


14. 04 


3. 62 


18. 85 


After 18.... 


Oct. 


20 






1 


1.09 


15.12 


4.25 


20. 46 


ATter 18^.... 


Oct. 


30 






4 


1.60 


12. CO 


3. 97 


18.17 


After 18.... 


Nov. 


10 






3 


1.32 


- 13. 28 


4. 34 


19. 94 


After 18...; 


Kov.. 


17 






2 


1. 83 


12. 47 


3.93 


18. 23 



BLACK TOP. 
D. W. Aiken. 



10.67 

13.63 
14 22 



15. 72 
16,97 
14.56 



7.82? 
14.47 
12.62 



2.85 
.79 

1. 31 
6.98 
11. 12 

9.29 
13. ,^8 
33.08 
14,27 
13.05_ 
15.12- 
11.62 
9.23 
9. 78 
7. 03 
7. 62 
^ 6. 71 



- 



72. 92 

69. 48 

70.41 

7414 

72.39 

69,23 

60.33 

71.83 

68.21 

65.79 

63.75 

63. 22 

62. 58 

65.43 

62.03 

56.37 

57.22: 

53. 13 

55. 45 

59.61 

66, 22 

53. 87 

57. 66 



3 

4..... 
5..... 

6 



8 

9 

10 

11 

12 

13 

14 

15 

IG 

17 

18 

After 18. 
After 18. 
AfttT 18. 
After 18., 
After 18.. 



July 16 
July 6 
July 10 
Jn.iy 12 
July 14 
Jiilv 14 
JulV 18 
July 19 
July 25 
July 23 
Aug. 8 
Aug. 13 
Aug. 19 
Aug. 25 
Aug. 29 
Aug. 31 
Sept. 5 
Sept. 15 
Oct. 10 
Oct. 20 
Oct. 30 
Nov, 



Nov. 17 



July 3 
July 6 
JulV 9 
JulV 12 
July 15 
July ;16 
JulV 17 
JulV 18 
July 20 
July 25 
July 30 
Aug. 4 
Auii. 15 
Aug. 17 
Aug, 19 
Aug. 26 
Sept. 3 
Sept. 10 





2.06 


2. 73 


.3. 61 


8. 39 






67. 35 


1; 03D 




2.00 


1. 13 


2.65 


5.78 






66, 60 


1, 020 




2.42 


2.19 


4.05 


9. 12 






70, 50 


1, 026 




3. 52 


1.47 


4.10 
3. 23 


n 19 






70. 49 


1.028 




3.30 


2. 34 


8. 96 






71. 89 


1. 032 




,3.81 


2. 45 


S. 45 


14. 71 






71.48 


1.033 




4. 53 


3.41 


.50 


- 8, 44 




— L62 


70.23 


1.042 




2, 45 


6. 41 


3,20 


12. 06 




.76 


65. 45 


1. 044 




3. 35 


8. 70 


2.17 


14. 22 


'"8." 97' 


3.38 


68. 36 


1. 055 




2. 63 


6.25 


3. 86 


12. 74 






78. 48? 


1. 044 




1. 15 


9.21 


3. 46 


13. 82 


8.32 


4.60 


68. 54 


1.1)49 




3. 41 


10. 07 


2.30 


15. 78 


9. 44 


4.36 


63.77 


1. 061 




.73 


35. 17 


2.94 


-18."84 




11. 50 


68, 00 


1. 077 




1. IS 


15.40 


3. 05 


19.63 


"ii 70 


11. 17 


62. 32 


1. 082 




.46 


17.08 


4.44 


21.98 




12. IB 


50. 56 


1,087 


I 


.96 


19. 2i) 


3. 09 


23. 25 




15. 15 


58. ,94 


1. 091 


2 


1. 33 


15. 56 


2. 32 


19. 21 




11. 91 


61. 68 


1.080 


2 


1. 49 


14.11 


2. 98 


18.58 




9. 64 


57.22 


1. 077 


2 


. 65 


13. 61 


3. 71 


17. 87 


11. 75 


9. 35 


54.37 


1. 073 


1 


2. .38 


12. 1 1 


4. 22 1 


38.71 




5.51? 


66, 03 


1.074 


4 


.90 


12. 50 


3. 90 ' 


17. 30 


11. 91 


7.70 


56. 76 


3.070 


3 


.42 


11. 22 


4. 19 


J 6. 83 


12. 50 


6. 61 


51.34 


1. 066 


o 


1. 29 


8.41 


3. 99 


13. 69 




3. 13 


55. 69 


1. 058 



REPORT OF COMMISSIONER OF AGRICULTURE FOR 1881 ! Plate I. 

Amber. (C.^bG.) IT? 2.Early Golden, ( A.B.Swain.) JST? 3.'Whiie'Lil3eriaii,{ M^Nesbit.) 




•x>x x x x-x-x x- Juice o o o o o oSpeciFic Gravity Glucose. ^^Sucros* Sol ida ^ o — o— o-Available Sugar. 



REPORT OF COMMISSIONER OF AGRICULTURE FOR 1881 



Plate II. 



j^?^? 4 WhUe Liberiaii. (^ &. Learning ) JST? 5 Black Top^Tkll.C D W.Aiken.) 5 Blaclk Top,Sltoyt. ( D.W.Aiken.) 




xxjuice ooooooopecincoravjty • ijiucose i>ucrose . — ooiios u — o — w — « -Mvai lauifc b^gia . 



REPORT OF COMMISSIONER OF AGRICULTURE FOR 1881 



Plate HI 



6. African, (W.E, Parks.) :N^7.Whife Mammoth, ( Amos Carpenters Store.) i^?8. Oomseeaxia , ( BlymyerSc Co . ) 




XX Juice- o Q o o o oSpecific Gravity. Glucose. Sucrose Solids. --o - o - o - o ~ o -Available Sugar. 



REPORT OF COMMISSIONER OF AGRICULTURE FOR 1881 



Plate »V 



N?9.Re^iilar Sorgho.f Biymyer & Co.l N?IO,Lmk^s Hybrid. ( E.Li nk.) N?ll . Link's Hybrid. (E.Henry.) 




JCiice. o o o o •oSpccific Gravity Glucose Sucpo«e Solids o - o- Available Sugar. 
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Plare V 




oSpeciFic Gravity Glucose. Sucrose 



REPORT OF COr^MlSSIONER OF AGRICULTURE FOR 1881 



Plate VI. 



lS'?15.Iowa Red Top, (J.Latshaw) JST? 16. New Variety, (F.W. Stump. ) I^?17.EaTly Orang e, (Hedges.) 




x?<Juice. o o o o ooSpeci Fic Gravity. Jlucose. Sucrose. ■ Solids — o —o — o — o - o_ Available Sugar. 



REPORT OF COMMISSIONER OF AGRICULTURE FOR .1881 J Platevn, 



N?J8 . E arly Ora^^ D P ) y?19. Oranige Caite, (Fiu^erald.) I? ? 20.]Sreeazana, (Blymyer ScCo.) 




•x-x-x-K-x x'x x .juice. o o o o o oopecir !c bravjiy. (aiucose. 3uw o*»e SoT ds — — ^ — — ^ -'^ TaW»* "^w%irT, 



REPORT OF COMMISSIONER OF AGRICULTURE FOR 1881 



Plate VIU 



X^21 Woli Tail, ( E L^rk) ^^22 Pray Top, (H.C. Sealey.) 23 . Li'beri a-tr, ( BIymyer & Co.) 




Juice. ooooooS ecl Tic Gravitii Glucose SucroKe ii ■ — o ^ o — o — o — o\-, s, i j ' ^. 



REPORT OF COMMISSIONER OF AGRICULTURE FOR 1881. 



Plate IX. 



]!Sr?24.Masiodoia, (D:W.AiUn.) 



^j?2S Hondxira s , ( E Link.) 

^^^ ^ ^ ^ ^^ ^ 



IS[?26. SxT^a)[* CaiLe,( C.E.Miller.) 



i: 



iiiii 



nz 




EI 



hK 



•X'x-X'X x-x-x x-Jyice. o o « o o oSpec i fic Gravity. 



. Glucose. 



-Sucrose. 



Solids. 



• o-Available Sugar. 
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Plate X. 



jS^27 Hybricl N*?'!, ( Will N.WallisJ N^28.WhiteImphee,( J. w Barker. ) N?29. Goose Neck, (G.N. Gibson ) 




Juice- o o o « ooSpeciFic Gravity. Glucose bucroee Solids _o -c(- o - o- o-AvaiiaO»e bufe«« . 



REPORT OF COMMISSIONER OF AGRICULTURE FOR 1881. Plare XI. 



JS'^ 30. AVhile African., (J.W.Barger.) N? 31.W.I.Sii^aT CaTxe,(D.C>Snow.) IS"? 32 . Sixgar Catie .( J W.Bar^er.) 




Juice. o o o p o oSpeci Tic Gravity. Glucose Sucrose. — • Solids -o -o - o - o- o_ Available Sugar. 



REPORT OF COMMISSIONER O.F AGRICULTURE FOR 1881 ! Plate xil. 




REP.ORT OF COMMISSIONER OF AG R 1 C U LTU R E , FOR I88i 



Plate XIII. 



1Sr?3().nolous Sorglintri. JS^ ^ 37. Ho leTi b Cei-Titu^ \Vliite^(_y. t"^oun/) ]Sr?38, Honey t^aiie,(J.H. Clark.) 




.^.x-x-xx-x-xx- Juice. o o o o o oSpecific Gravity. Glucose. Sucrose Solids. ~ o - o - o~ o- Available Sugar. 



REPORT OF THE CHEMIST. 417 
BLACK TOP, TALL. 



D. W. AiKEif. 



s 


Average date of 
estimation. 


Oljserved date of 
reaching stage. 


1 _ 


Glucose. 


Sucrcse. 


Solids not sugar. 


Total solids. 


Per cent, of su- 
crose polarization. 


2 
-< 




Average specific 
gravity. 


1 


Jnly 26 
July 26 


July 24 
July 26 
July 27 
July 30 
Aug. 1 


1 


Pr. ct. 
1. 81 


Pr. ct 
4.69 


Pr. ct. 
2.47 


Pr. ct. 
8. 97 




Pr. ct. 
. 41 


Pr. ct. 
61.06 


1. 036 




I 


1.56 


4. 95 


1. 85 


9. 36 




1. 54 


59. 16 


1. 036 


3 


July 27 


1.87 


5. 66 


1. 19 


8. 73 




2. 60 


58.89 


1. 039 




Aufi. 1 


3 


1.55 


6.24 


3.60 


11. 39 


5. 31 


1.09 


58. 53 


1.044 


5 


July 30 


■ 2 


2. 29 


5.79 


4.28 


12. 36 


4. 36 


— .78 


60. 00 


1. 043 




Aug. 5 


Aug. 12 


1 


1. 19 


7. 93 


4. 50 


13. 62 


7.75 


2,24 


58. 08 


1. 050 




Aug. 11 
Autf. 19 


Aug. 19 




1. 69 


9. 79 


4.37 


15. 85 


8. 98 


3. 73 


57. 41 


1. 060 


8 


Aug. 22 
Aug. 26 
Aug. 29 
Sept. 3 
Sept. 12 
Sept. 17 




1.35 


11.50 


2.24 


15. 09 


10. 30 


7. 91 


56. 69 


1. 064 


9 


Aug. 25 
Aug. 29 


3 


1. 17 


14.42 


2. 45 


18. 04 


13.28 


10. 80 


53. 87 


1. 077 


10 


1 


.68 


15.75 


5.18 


'21. 61 




9. 89 


55. 15 


1. 087 




Sept. 3 
Sept. 12 
Sept. 17 


1 


.78 


11.97 


7. 34?! 20. 09? 




3. 85? 


56. 41 


1. 065 




.87 


12. 27 


3. 77 


16. 91 




7. 63 


45. 16 


1. 070 




1 




13. 28 


3. 73 


17.70 




&86 


53. 97 


1. 073 











AFRICAN. 



W. E. Pakks. 



July 10 
July 0 
July 10 
July 12 
July 14 
July 18 
July 19 
July 23 
July 33 
July 25 
Aug. 5 
Aug. 9 
Aug. 13 
Aug. 19 
Aug. 25 
Aug. 30 
Sept. 8 
Sept. 17 
Oct. 10 
Oct. 30 
Nov. 10 
Nov. 17 



July 3 

July 6 

Jul> 9 

July 15 

July 16 

July 18 

JulV 19 

July 20 

July 25 

July 30 

Aug. 3 



6.76 
11.78 

8. 31 
l(i. 62 
13. 66 
17.47 
17.69 
14.66 
13. 45 
11.71 
10. 01 



7. 35 
4.76 

8. 46 
7. 68 
7. 81 
7.44 

14. 34 
13. 37 

11. 94 

12. 46 

13. 86 

11. 66 
16. 38 

12. 77 
20,07 
1,8. 5 7 
21.68 
21. 38 
20. 39 
18. 60 
16. 65 
14.86 



13. 27 
9. 59 
10. 65 



— L73 
—2.42 
3. 22 
— .82 
1.86 
7.18 
3. 75 
13.17 
8. 75 

13. 26 

14. 00 
6. 93 
8. 30 
6. 77 
5.16 



AFRICAN SHORT. 
W. E. Parks. 



Aug. 24 
Sopt. 3 
Sept. 12 
Sept. 17 



Sept. 3 
Sept. 12 
Sept. 17 



1.28 12.12 1 



60. 00 
51. 36 
61.05 



1. 077 
1. 074 
1. 076 
1. 073 



WHITE MAMMOTH. 
Amos Carpenter. 



L.... July 8 

July 12 

July 27 

July 30 

Aug. 5 

Aug. 9 

Aug. 9 

Aug. 13 

Aug. 19 



June 23 
June 25 
June 30 
July 5 
July 10 
July 25 
Aug. 3 
Aug. 13 
Aug. 19 



7.71 
6.13 
9. ,55 
12.07 



4.54 
3. 97 
8. 61 
16. 39 
13. 14 
12.86 
11.71 
14. 46 
15.80 



6.02 
8.93 
10.96 



65. 67 
67. 58 
65. 62 
67. 65 
65. 05 
69. 17 
69. 35 



1. 012 
1. 020 
1,033 
1. 034 
1.046 
1.050 
1. 046 
1. 054 
1.U66 
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WHITE M^aMOTH— Cojitiaued, 
Amos Cartenter— Continued. 



4^ 



Aug. 25 
Aug. 29 
Aug. 31 
Sept 3 
Sei^t. 7 
Sept. 12 
Sept. 19 
OGt. 10 
Oct. 20 
Oct. 30 
Nov. 10 
Nov. 17 



o , 



Aw^. 24 
AufT. 29 
Au2, 30 
Sept. 3 
Sept. 4 
Sept. 12 
Sept. 19 



Pr. cf. 
2.39 
1.99 
1. 88 
1,49 
L 76 
1.62 
,S2 
1.23 
1. 31 
1. 07 

.es 

1.62 



Pr.cL 
10.09: 
14. 08 
15.73 
16. 10 
15.82 
15.65 
16. 29 
13^38 

lUll 
12.35 
8.25 



Pr. et. 
3. 81 

2. Bi 

2;4i 

0.759 
2.65 
1.52 

7.27? 
3.69 

3. m 

4. ei 

4;26 
3.91 



16.29 
18. 98 
20.02 
24. 34 
20.23 
18.79 
24 38 
18. 30 
13.26 
16.79 
-17.27 
13.78 



11. 79 
13. 60 
5.071 

'15^23^ 



14.13 
9.54 
12. 18 

13. 86 
8.05 



Pr.ct 
3. 89 
&.18 
.11.44 
7.86! 
IL 41 
12. 51 
a 10? 
8.46 
4.70 
5.43 
7.43 

-2.:7a. 



Pn ct 

66. 02 
62. 98 
65. 05 
35. 89 
fi2.0i: 
63. 64 
58.01 
59.01 
56.17 

67. 36 
58. 99 
60. 15 



OOMSEEANA, 



1.......... 


July 


18 


2.-.- 


J illy 


6 


3.. 


J uly 


11 




July 


13 




July 
July 


15 


6 . : 


15 


7 .......... 


July 


19 


8.......... 


July 


20 


9......... 


July 


20 


10 


July 


25 


11 


Aug. 


1 


12. 


Au^. 
Aug. 


9 


7 13,. 


15 


14 


Aug. 


19 




Aiip;. 






Aug. 


30 


17.,.. 


Sept. 


5 


18.......... 


Sept. 


15 


Ate 18... 


Oct. 


10 


After IS.... 


Oct. 


20 


After 18..-. 


Oct. 


30 


After 18.... 


'Nov. 


10 



t 



July 3 
July C 
July 9 
JulV 11 
July 12 
July 15 
July 18 
July 20 
July 25 
July 30 
Au^. 3 
Aug. 12 
Aug. 16 
AuL^ 19 



Lu";, 24 



Au< 

Sept. 

Sept. 



1 


2.01 


2.32 


4. 58 


8.91 






70.43 


-- 1.027 


1 


1. 90 


1-55 


1.79 


5.24 






64.71 


- 1. 021 


2 


2.32 


,83 


3:09 


6. 75 






61. 60 


1. 023 


1 


3. 43 


138 


2.91 


7.70 






65. 94 


1.027 


1 


1. 88 


2. 86 


5.72 


10. 48 






68. 15 


1. 029 


1 


3.47 


1.23 


2.60 


7. 30 






67. 57 


1-026 


1 


4. 11 


2. 18 


1.83 


8 12 




-3. 76 


70.82 


1.034 


1 


1. 46 


9,38 


3. 44 


14.28 




:4, 48 


69.60 


1.050 


1 


2.38 


7. 27 


a. 27 


13,92 




1.62 


70,39 


1.048. 


2 


1.55 


8,60 


3. 19 


13.24 


6.73 


3. 76 


65.53 


1.051' 


1 


1.95 


5.67 


2. 38 


10. 00 


5.10 


1.34 


66. 71 


1. 039 


1 


3. 57 


5.49 


1. 88 


-10. 94 


5. 30 


.04 


: 66. 18 


1. 042 


1 


. 87 


13. 17 


2, 79 


16.83 


12.84 


a 51: 


61.66 


: 1.069 


1 


.81 


15.33 


2,66 


18.80 




11.86 


60.46 


1.077 


2 


1. 96 


14.98 


1. 51 


18.45 


""is.'ss' 


11. 51 


63.91 


1.075 


2 


2. 15 


15. 62 


2. 69 


20. 46 


12. 42^' 


- 10; 78 


63. 72 


1: 080 


9 


1. 34 


17. 00 


2.20 


20. 54 


15.95 


13.46 


60.84 


1. 083 


2 


1.49 


14.53 


1.79 


17.81 


-12.30 


11.35 


59.35 


1. 079 


1 


,95 


17. m 


2.94 


21.11' 




13. 33 


48. 46 


1.0481 


2 


1. 69 


3.53 


3.28 


8. 50 






50,17 


1. 037 


4 


2. 14 


10. 45 


3. 94 


16.63 


'>:74 


"■4.' 37' 


58.89 


- 1. 066 


2 


1.28 


5.21 


4.46 


10.95 




— :. 53 


.56. 10 


1.044 



REGULAR SORGHO. 

Blymyer & €0* 





July 


18 


July 3 


1 


3.71 


2.....—.. 


July 


6 


July 6 


1 


2.07 


3 


July 


11 


July 9 


2 


2.53 




July 


13 


July 13 


1 


1 86 


5. ...... 


July 


15 


July 15 


1 


2.92 


6.. . 


July 


15 


July 16 


1 


3.53 


7. ...... 


July 


19 


J11I7 18 


1 


1.55 




July 


20 


JuiV 20 


1 


2.96 




J uly 


20 


July 25 


1 


3. 14 




July 


27 


July 30 


3 


2.81 


11.......... 


AuDf. 


2 


Aug. 3 


1 


1.86 


12 


Aug. 


9 


Aug. 12 


1 


1.98 


13,..-...--. 


Aug, 


15 


Aug. 16 


1 


1. 40 


14 .. .... 


Aug. 


19 


Aug. 19 


1 


2,12 


15.......... 


Aug. 


25- 


Aug. 25 


1 


2.24 


16.......... 


Aug. 


30 


Aug. 29 


2 


1. 12 


17 .......... 


Seut. 


5 


Sept. 3 


2 


1. 52 


18.......... 


Sept. 


15 


Sept. 12 


2 


2,11 


After 18.... 


0ct. 


10 


1 


2. 12 


After 18.-... 


Oct. 


20 




2 


1. 69 


After 18.... 


Oct. 


30 




4 


1.29 


After 18.... 


'Not. 


10 




3 


1.35 


After 18.... 




17 




2 


.82 



.53 

i;64 
2. 43 
1. 20 
2.15 
5. 74- 
3.42 
5.47 
7. 82 
8,60 
8.29 
11.56 
10.85 
14,67 
14:54 
16=04 
IB. 20 
12. 54 
11.90 
12. SI 

10. ee 

11.07 



3.60 
2.78 

1.26 
2.78 
1.74 
2.69 
3.22^ 

3. 35 
2. 96 
3.40 
2.87 
2. 76 
8.42 
1.68 
2.97 
4^52 
2;76: 
2. 07 
2. 5g 

aog 

4 36 
3.67 

4. 53 



7.31 

5.38 
5.43 
7. 07 
6.86 
a 37 

10. .51 
9. 73 

11. 57 
14 03 
13. S3 
13. 03 
16.38 

-14 53 
19^88 
2tXl« 
20. 32 
17. 38 
17.24 
17. .57 
18. 16 
15.135 
16.42 



14.33 

'ia24' 
9. 05 

"io.'fjo" 
10.77 
10.35 



—4. 07 

. 97 
—2. 89 

— .63 
2.67 
3.87 
3. .55 

-6. 74. 
7. 15 
9. 46 
8. 90 
11.76 
9.02 

- 7.-K4 
6.23 
6. 86 

' 5. 61 
5. 72 



71. 56 

64. 03 
68. 95 
71:57 
69.41 
67.77 

56. 34 
71.19 
70. 24 

61. 03 

65. 52 
59.38 
42.14 

62. 52 
68.35 

63. 6d 
60.12 
59. 09 
61.19 
53. 58 
59. 50 
61. 28 

57. 50 



REPOET OF THE CHEMIST. 

LINrS HYBRID. 
E. LmK. 



bi.S 



July S 
JuIt is 
July 19 
July 20 
July 26 
July 27 
Aug. 1 
Aug. 7 
Au^'. 11 
Ans;. 15 
Aug. 19 
Aug. 25 
Aug. 29 
A ug. 31 
Sept. 3 
Sept. 8 
Sept. 12 
Sept. 19 
Got. 10 
Oct. 20 
Oct. 30 
jS^ov. 10 
Hov. 17 



1 o 



July 8 
JulV 16 
July 20 
July 23 
July 25 
July 26 
July 27 
July 29 
July 30 
Aug, 3 
Auo'. 12 
Aui. 16 
Aug. 19 
Aug. 25 
-Atig. 31 
Sept. 6 
Sept. 12 
Sept. 19 



la 



Pr. ct 
1.63 
2.16 
2.21 

1. 88 
2.33 
2.73 
2.74 

2. 01 

3. 01 
1. 07 
1. 55 
1. 74 
1.50 
1.10 
1. 79 

.83 
.80 
.34 
.51 
.45 
128 
.34 
.45 



Pr. ct. 
.79 
2. 43 
3.42 

3. 90 
5.52 

4. 65 
6.78 

10.82 
9.04 
14.74 
13. 42 
15. 85 
14. 80 

16. 85 
14.94 

17. 86 
18. 18 
17. 92 
17. 

16,04 
13. 81 
. 14. 93 
14.40 



Pr. ct. 
2.30 
2,73 
1.50 
2. 40 
4. 62 
2.21 
8. 12 
3.23 
2.69 
2.55 
2. 60 
2.67 
3.28 
2.82 
7. 16? 
3. 39 
2. 85 
7. 65? 
4. 12 
4.57 
5.14 
4. 79 
4.54 



Pr. et. 
4. 72 
7.31 
7.16 
8.21 
11. 87 
9.59 
12.64 
]6.06 
14. 74 
18.36 
17.57 

20. 26 

19. 58 
20.77 
23. 89? 
22.08 

21. 83 
25. 91' 

22. 01 
21.06 

20. 23 
20. 06 
19. 39 



7. 23 
4. 26 

2.93 
30. 36 

8.83 
14. 52 

'is.' 53 



14. 26 
15.15 
14.21 



Pr. ct. 



- .29 

.9^ 
5. 58 
3.34 

11. 12 
9. 27 

11. 44 

10. 02 
12.93 

5. 99] 

13. 64 

14. 53 
9. 93? 

12.75 

11. 02 
7.30 
9. 80 
9. 41 



Fr. et. 
67. 20 
67.18 
67. 48 
G5. 11 
68.75 
69. 72 
68.58 
64. 24 
69. 30 
65.40 
64.88 
59. 63 
65.86 
54.30 
64.09 
57. 69 
58. 33 
52.74 
58. 02 
57.47 
58. 24 
57.31 
58. 38 



LINK'S HXBRIB. 
Edwin Henry. 



July 8 
July 18 
July 19 

July 20 
July 27 
July 28 
Aug, 1 
: Aug. 5 
Aug. 10 
4ug. 15 
Aug. 19 
Aug. 25 
Aug. 29 
Sept. 1 
Sept. 5 
Sept. 8 
Sept. 12 
Sept. 19 
Oct, 10 
Oct. 20 
Oct. 30 
KoT. 10 
Nov. 17 



July 8 
July 16 
July 20 
July 25 
July 27 
July 29 
July 30 
Aug. 2 
Aug. 4 
Aug. 6 
Aug. 12 
Aug, 17 
Aug. 19 
Aug. 25 
Sept. 1 
Sept. 8 
Sept. 12 
Sept. 19 



1 


1.47 


.93 


3, 10 


5.50 






70. 69 


1.017 


1 


2. 19 


2. 22 


2. 51 


6. 92 






72. 45 


1.025 


1 


2.13 


3.04 


1.18 


6.35 






66. 00 


1. 030 


1 


2.39 


4. 34 


3.14 


9.87 




— 1.19 


68. 52 


1. 033 


1 


2.72 


7. 46 


1.86 


12, 04 


7. 17 


2. 84 


65. 19 


1.047 


2 


2.66 


7.47 


1.02 


11, 75 


6. 59 


3.18 


67. 64 


1.048. 


2 


2. 31 


9. 28 


2, 80 


15.39 


7. 96 


4. 17 


63.49 


1, 057 


1 


2.61 


8. 01 


3. 87 


14. 49 


7. 69 


1. 53 


63. 72 


1. 052 


1 


2. 70 


11. 25 


1.55 


15. 50 


10. 65 


7. 00 


67, 50 


1. 064 


1 


1. 98 


12. 22 


2.54 


16. 74 


12. 12 


7, 70 


63. 39 


1. 069 


2 


2. 05 


12.63 


2. 60 


17, 28 


12.19 


7. 98 


64, 07 


1.071 


2 


1. 69 


15.80 


2. 59 


20. 08 


15. 23 


1L52 


64. 04 


1.082 


1 


1, 38 


15,58 


3. 51 


20.47 




10. 69 


65. 11 


1.082 


1 


1. 58 


16.41 


2. 43 


20,42 




12. 40 


6^20 


1. 082 


2 


1.38 


17.63 


8.48 


22. 49 


"ii. io 


12. 77 


62. 81 


1, G8S 


1 


.66 


18.86 


3. 38 


22. 85 




14. 87 


54. 59 


1.094 


1 


1. 03 


17. 03 


2. 56 


20. 62 




13. 44 


59. 50 


1.086 


1 


.34 


18. 28 


7. 09? 


25.71? 




10.85? 


55, 21 


1,091 


1 


.42 


16.89 


3.38 


20.69 




13.09 


57.25 


1-085 


2 


.50 


15. 73 


4.09 


20.32 


"i4."75' 


11. 14 


55. 73 


1.084 


4 


.45 


15.20 


4.92 


20.57 


14.45 


9. 83 


56.42 


1. 081 


3 


,36 


13. 54 


4. 89 


18. 79 




8. 29 


.57.62 


1. 076 


2 


.40 


15.41 


4.25 


19. 96 


"15.39' 


10. 86 


60.71 


1. 080 



SUGAR CANE. 
Ephraim Link. 



July 9 
July 18 
July 19 
July 20 
July 23 
July 27 
Jul> 31 
July 30 
Aug. 5 
Aug. 10 



July 9 
July 16 
Julv 18 
Julv 20 
July 25 
Julv 27 
July 29 
July 30 
Aug. 2 
Ailg. 6 



1 


1. 41 


1.21 


2.79 


5.41 


1 


2. 07 


2.63 


2. 70 


7.40 


J. 


2. 11 


3.24 


1.19 


6.54 


1 


2.98 


2.94 


2.40 


8.32 


1 


2. 63 


4.39 


3.97 


10. 99 


3 


2. 31 


6. 14 


2. 49 


10. 94 


3 


2. 57 


6.82 


2. 83 


12.22 


2 


2.58 


7.01 


5.77 


15. 36 


1 


2.24 


9.11 


4.27 


15.62 


I 


1.28 


13. 6i 


2.ia 


17*04 



5.94 
6.14 
6. 95 
9. 20 
12.88 



— 2.21 ! 
I.M ! 
1.42 i 

— 1.34 j 
2.60 

10.24 I 



f 
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SUGAR GAT;fE— eontinued,, 
Ephraim LmK-^Continiied; 



Aug. 15 
Aug. 19 
Aug. 25 
Aus;. 29 
Sept. 1 
Sept. 5 
Sept. 8 
Sept. 14 
Sept. 19 
Oct- 10 
Oct. 20 
Oct 30 
Nov. 10 
Nov. 17 



Anff. 13 
Aug. 15 
Aug. 17 
Aug. 19 
Aug. 25 
Aug. 29 
Sept. 1 
Sept. 8 
Sept. 13 



""I 

® g 



1.10 
1. 74 
1.36 
1. 56 
1. 27 
1.09 
.79 
5. 14. 
.69 
.57 
.29 
.(59 
.40 



15.14 

14. 8« 
15.60 
15. 18 
16. 57 
16. 84 
m 12 

19.51 

m37 

16. ifO 

16. 59 

15. 95 
14. 57 
13. 07 



PrUt. 
2. 48 
1.98 
3.91 
3. 01 
2.49 

3. 21 

4. 87 
,05 

7. 06 ? 
3. 19 
4. 85 
4. 86 
4.43 
4.04 



Pr.ct. 

18. 72- 

-laoo 

19.97 

19. 75 

20. 33 
21^14 

21. 78 
24. 70? 
23.12 

20. 06 

21. 73 
19. 50 
19. 40 
17.97 



14. 82 



16.36 
17. 55 



15. 63 
14. 52 
14.61 
14. 19 



Pr.ct. 
11. 56 
11. IS 

11. 23 
10. 61 
12.81 
12.54 

10. 46 
14. 32 

7. 62^ 

12. 54 

11. 45 
8.40- 
9. 73 
8.17 



Pr.ct 
- 61.81 
62.57 
60. 13 
66. 48 
63. 41 
61.61 
60. 83 
55, 67 
59.17 
58. 88 
69. 53 
-58. 36 
54. 87 
61.52 



GOOSE NECK. 
P. P. RAMSi5iy> 





July 


16 


July 


5 




July 


8 


July 


8 




JuJ.y 


12 


July 


13 




July 


13 


July 


-15- 




July 


15 


July 


16 


t) 


J uly 


18 


July 


18 


7 


July 


19 


July 


20 




July 


22. 


Jul> 


25 - 


9,--....... 


July 


26 


July 


27 


10 — 


Aug. 


1 


July 


30 


n 


ji.ug. 


10 


Aug. 


8 


12.......... 


Aug. 


15 


Aug. 


13 


13 „ = 


Aug. 


19 


Aug, 


19 


14 .......... 


Aug. 


25 


Aug. 


25 




Aug. 


29 


Aug. 


29 


16 .......... 


Sept. 


1 


Sept 


1 


17^...,..... 


Sept. 


7 


Sept 


5 


18 


Sept 


16 


Sept 


14 


After 18.... 


Oct. 


]0 




After 18.... 


Oct 


20 






After 18. . . . 


Got. 


30 






After 18..., 


Nov. 


10 






After 18.... 


Nov. 


17 







1 


3.62 


.14 


2.19- 


5-95 






75. 00 


1.024 


1 


2. 45 


.46 


2. 21" 


5. 15 






60. 79 


L 019 


1 


2.79 


. 65 


5! 46 


8.90 






68.96 


1. 022 


1 


3.15 


.55 


3.88 


_ -7.-58 






7L66 


1.022 


1 


3.^5 


- . iil 


1. 81 


5.57 






72. 00 


1. 023 


1 


4. 04 


1.91 


2. 28 


8.23 






72. 34 


1. 033 


1 


4.23 


2. 29 


.82 


7,84 






66.45 


1. 034 


o 


4.33 


4.21 


2.7& 


11.32 






69.97 


1.041 


2 


3. 61 


5. 7r 


3. €3 


12.40 


"""-7." 77" 


— .88 


68. 87 


i;048 


1 


3. 01 


8.84 


- 2 , 84 


14. 69 


.8.15 


2.99 


€8. 81 


1.058 


1 


1.89 


12.98 


-1.98 


16.85 




9.11 


01.24 


1, 068 


1 


2.59 


19.28- 


2. 14 - 


15.01 




5. 55 


65.26 


1. 062 


1 


4.03 


6.:70 


1.06 


: li. 79 


. - 5. 04 


1.61 


.66.88 


J. 048 


1 


8.53 


10.93 


1. 51 


15.97 




, 5.89 


71.71 


1.064 


1 


1. 54 


15.03 


2:51 


19. 98 




IL8S 


--58.83 


1. 081 


1 


1. 60 


15.30 


2. 23 


19 13 




11.47 


56. S3 


1.066 




1. 57 


16.61 


3.14 


21.32 




11.90 


55.67 


1. 083 




1.29 


16.19 


4. 81 


- 22. 'M ' 




10. 09 


58.23 


1. 079 


1 


3. 57 


7.82 


2, 06 


li' 35 




.K29 


61. 01 


1. 059 




1.79 


11. 15 


3.98 


16.92 




5, 38 


60.00 


1. 069 


4 


1.58 


13.03 


4.08 


18. 69 


"12.75 


7.37 


50. 80 


1.073 


3 




12. 41 


4. 29 


17. 59 


10. 95 


7.23. 


-58.88 


1.070 




1.48 


12.30 


3.93 


17. 70 


11. 94 - 


6. 90 


" 57.81 ^ 


1. 071 



BEAR TAIL. 
Jacob Imtshaw, 



1.... ...... 


July 
July 


18 


July 
July 


4 




3.94 


- V27 


1.65 
2. ,57 


5.86 
5. 69 






67.91 
66. 11 


1.023 
1. oirr 




6 


6 


1 


3. 12 








July 


11 


J uiy 


9 


3 


2. 63 




a 01 








OS. 37 


- 1.622 






13 
13 


July 
Jul\^ 


10 
12 


1 


- 3. 72 
3. 65 


:m 

.-87 


- a 50^ 
5. 22 


. 7.67^^ 
9.74 
7.10 








5.......... 


Jiilv 


] 






m43- 

- 70.11 
-67. 49 - 


- 1.023 
1.024 

1,02 s 




15 


14 


1 


3. 89 


. 5)2 


2. 29 








-July- 


16 


M 


16 


1 


3. 30 


--2. 12 


2.13 


; 8. 55 






^ 74. 02 


1.029 


8 .'.'.".".'"7." 


JulV 


19 


Jiilv 


18 


1 


3.83 


a 34 


. 73- 


7,90 






68. 74 


i.ms 


9 


'July 


23 


JulV 


20 


3 


3.87 




a 01 


J 2. 16: 


-a 10- 




- 68. 25: 


- 1.046 


10 1]'"!!^^! 


July 


28- 


July 


30 


3 


3,04 




4:46 


13. n 


- 6.-81 




- .63. 20-: 


1.052 




Aug. 


1 




8 


1 


3.94 




7.15 


u.m 


- 7. 80-^ 




67, 93 


1.056 




Aug. 


10 


Au- 


12 


1 


2, 62 


12! is 


a 15 


- 16,-82 


lL-79 


7. 28 


64.02^ 


1.070 




Aug. 


15; 


Auif. 


36 


1 


- 2. 56 


12.99 


-2.35 


- 17. 90; 


13.20 


8. 08 


65. .51 


1. 075 


14.......... 


Aug. 


20 


Aug. 


ID 


1 


2.16 


12.88 


3. 29 


18.33 




7.43 


5a 49 


1.069 


15.......-,. 


Aug. 


25 


Aug. 


25 


1 


2.44 


15. 93 


1.90 


20. 27 




11. 59 


59. 52 


i,e8a 



KEPOET OF THE CHEMIST. 

' BEAK TAH.— Contmued. 
Jacob Latshaw— Continued. 
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Pi 

O 



o 



C5 



^1 

^1 



,0 

I 



Aug. 29 
Sept. 7 
Sept. 17 
Oct. 10 
Oct. 20 
Oct. 30 
Nov. 10 
:Nov. 17 



Aug. 29 
Sept. 5 
Sept. 14 



Pr. cL 
2. 16 
2. 06 
1.58 
2.49 
2. 71 
1.39 
1. 79 
1. 97 



Pr. ct. 
15. 45 
16.50 
16. 40 
13. 37 
11. 16 
13,50 
11.53 
11. 95 



Pr. ct. 
% 89 
3.03 
3.77 

2. 54 
4. 10 
4. 50 
3.97 

3. 71 



Pr. tt. 

20. 50 

21. 69 
21. 75 
18. 40 
17. 97 
19. 39 
17.29 
17.63 



15. 94 



9. 49 
13. 43 
13. 08 
11. CO 



Pr, ct. 
10.40 
11. 41 
11. 05 
8.34 
4.36 
7. 61 
5.77 
6,27 



Pr. ct. 
62.14 
61. 05 
64. 30 
69. 13 
61. 38 
58. 06 
59.86 
59.17 



IOWA RED TOP. 
Jacob Latshaw. 



July 18 
July 6 
July 11 
July 13 
July 13 
July 15 
July 20 
July 22 
July 25 
July 30 
Aug. 5 
Aug. 10 
Aug, 15 
Aug. 20 
Aug. 25 
Aug: 30 
Sept. 6 
Sept. 17 
Oct. 10 
Oct. 20 
Oct. SO 
^^ov. 10 
Ifoy. 17 



July 


6 


1 


2. 99 


.48 


4. 12 


7.59 


July 


7 


1 


3. 19 


.58 


1. 81 


5.58 : 


July 


9 


2 


2. 99 


.97 


4. 52 


8. 48 


July 


12 


1 


3. 05 


1.11 


3. 05 


7. 21 


July 


15 


1 


3.51 


.87 


3.41 


7. 79 


July 


18 


1 


4. 11 


.92 


2.52 


7. 55 


July 


19 


1 


3.73 


5.28 


2. 59 


11. 60 


July 


20 


2 


2. 93 


6. 78 


3. 32 


13. 03 


July 


30 


o 


4. 06 


5. 26 


3. 19 


12. 51 


Aucr, 


2 


2 


2. 97 


9. 67 


2.32 


15. 96 


Auo;. 


6 


1 


1. 77 


11.69 


3. 31 


16. 77 


Aa-^ 


11 


1 


1,35 


13.72 


1.96 


17. 03 


Aug. 


15 


1 


.93 


13. 83 


2. 71 


17. 47 


Aug. 


19 


1 


1. 08 


13. 92 


3.58 


18. 58 


Aug. 


25 


1 


1. 13 


17. 07 


1. 77 


19. 97 


Aug, 


30 


2 


.87 


16.27 


3, 52 


20. 66 


Sept. 


5 


2 


1.39 


17. 21 


3.29 


21. 89 


Sept. 


13 


2 


.93 


16.40 


5. 44 


22. 77 




1 


1.51 
1.43 


15.34 
14. 79 
12. 37 


1.64 
2, 92 


18.49 
19.14 
18. 09 




2 






4 


1. 83 


3. 89 






3 


1. 60 


12.42 
13.20 


4. 17 
3.63 


18. 19 
18. 06 




3 


1. 23 



5. 39 
7.15 
11. 18 

11. 43 
14. 04 

12. 29 



16. 49 



14.06 

12. 44 

13. 74 
13. 56 



— 1. 04 
.53 
— 1. 99 
4.38 
6. 61 
10. 41 
10. 19 
9. 26 
14. 17 
11.88 
12.53 
10. 03 
12, 19 
10, 44 
G. 65 
G. 65 
8. 34 



68.27 
68.88 
67.07 
71. 17 

69. 63 
68. 39 

70, 79 
70. 70 
69.71 
68.63 
68.39 

57. 69 
64. 90 
64. 28 
54. 35 
56.21 

58. 82 
58. 93 
63. 79 
53. 97 
58. 11 
57.81 
60. 50 



HEW VARIETY. 

F. W. Stump. 



1. ......... 


J uly 


6 


July 6 


1 


3. 12 


.74 


2. 21 


6. 02 


2 


July 


18 


July 7 


1 


3. 64 


.39 


4.31 


8. 34 




July 


11 


July 9 


2 


3.08 


1. 05 


3. 06 


7.19 


4 


July 


13 


July 11 


1 


3. 29 


1.00 


3.31 


7. 60 


5.......... 


July 


13 


July 13 


1 


3.33 


,41 


4.73 


8. 47 


6:...,..-.. 


July 


15 


July 15 


1 


4. 32 


.81 


2. 37 


7.50 


7.......... 


July 


19 


July 18 


1 


3.63 


4.92 




8.20 


8.......... 


July 


20 


July 19 


1 


3. 33 


6. 00 


2.44 


11.77 


9 


July 


20 


July 20 




3.45 


6. 91 


3.03 


13. 39 


10.......... 


July 


26 


July 27 


5 


3. 36 


7. 82 


2. 85 


14. 03 


11.......... 


Aug. 


5 


July 30 


1 


1. 61 


14. 54 


3. 37 


19. 52 


12 


Aug 


10 


Aug. 8 


2 


2, 35 


13.42 


1. 76 


17. 53 


13 ... 


Aug. 


15 


Aug. 13 


1 


1. 01 


17.19 


1.62 


19. 82 


14.......... 


Aug. 


20 


Aug. 19 


1 


1.15 


16. 49 


3. 96 


21. 51 


15.......... 


Aug. 


25 


.Aug. 25 


1 


1. 65 


17.25 


2. 28 


21. 18 


16. 


Aug. 


30 


Aug. 30 


2 


1. 12 


17.80 


3. 11 


22.03 


17.......... 


Sept. 


6 


Sept. 1 


2 


1. 39 


18.65 


2. 81 


22. 85 


18 


Sept. 


17 


Sept. 14 


2 


.96 


18.00 


3.16 


22. 12 


After 18..-. 


Oct. 


10 


1 


1. 15 


17. 18 


2.71 


21.04 


After 18.... 


Oct. 


20 






2. 14 


12.50 


4. 73 


19, 37 


After 18.... 


Oct. 


30 




4 


1.24 


13, 69 


3.47 


18, 40 


After 18.... 


Ifoy. 


10 




3 


1.46 


11.94 


3.82 


17. 22 


After 18.... 


Hov. 


17 




2 


1.75 


11. 25 


4.17 


17. 17 



12. 79 

16. 41 
16, 53 



17. 58 

18. 70 



a 73 

13, 06 
12. 99 
10. 65 



.23 
.43 

1. 61 
9. 56 
9.31 
14, 56 
11. 29 
13, 32 
13.57 
14.45 
13. 88 
13. 32 

5. 63 
8. 98 

6. 66 
5. 33 



m. 48 

70. 26 

72. 58 

73. 03 

70. 95 

64. 20 
68.51 
69. 86 
69. 66 

71. 06 

65, 42 
67.34 
61. 19 
58. 41 
61. 11 
59.43 
62.30 
57.29 
59. 39 
50. 55 
57. 58 
55.18 
54. 09 
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REPORT OF THE CfOMMiSSIONES OF AGEICULTHBE. 

EAKLY <^A3^GEr ^^^^ ^^^^ ^ ) 



1....... 

3 .„..-. 
4 ...... 

5i...... 

6 ....... 

. 7. 

8., 

9.._..„ 
10...-,.. 

12 II""." 

13 V...... 

14....... 

15....... 

16....... 

18... 

After 18. 
After 18., 
After 18., 
A^er 18,, 
After 18. , 



©a 



July 8 
July 15 
July 19 
July 20 
July 27 
July m 
July 30 
Aupj. 10 
Aug. 15 
Aug. 20 
Aug. 25 
Aug. 30 
Sept. 1 
Sept. 5 
Sept. 9 
Sept. 14 
Sept. 27 
Get. 10 
Oct 20 
Oct. 30 
Kov. 10 

KOT. 17 



July 15 
July 18 
July 20 
July 25 
July 27 
Julv 30 
Auo:. 4 
Aug. 8 
Aug, 12 
Aug. IS 
Aug. 19 
Aug. 24 
Sept 1 
Sept, 5 
Sept 9 
Sept, 12 
Sept. 26 



Pr,ct 
2.45 
8. 65 
4.40 
5. 18 
5. 83 
4. 97 
5.64 
5.44 
2.08 
3.61 
3. 33 
2. 46 
2.51 
6.78 
2. 29 
1. 54 
1. 52 
1.S8 
1.50 
1. 09 
1. S3 
1.37 



Frrct. 
.St 
1.85 
2.11 
2. 05 
8.24 

5. 25 
10. 69 
12. 39 
11.88 
15. 95 
17.26 
17.68 
12. 78 
17. 88 
19. 20 
16. 57 
15. 81 
14.71 
18.25 
10. 12 
11.48 



Pr. ct 
1.87 
2.44 
1.S2 

2. -52 
1.20 
2.64 
4.76 
1.67 
1.50 

3. ^3 
2. 31 
3.19 
2.49 
2. 34 
4. 94 
2.61 
3. 14 

2. 53 

3, 03 
3,96 
3.42 
4. 01 



- <A 



Fr.ct 
5. 13 
7. 94 
7.83 
9. 75 
10. 27 
14.96 
15.63 

17. 80. 
16.87 

18. 72 
21. 59 
22.91 
22. 68 

20. 90 
24.61 
23. 35 

21. 23- 
-19.71 
19.24 
18.30 
14.87 
16. 86 



2.17 
5.03 
5.21 
13. .55 
11.91 
11. 38 

15. 41 

16. 74 



13.95 
12. 76 



Fr.ct. 



— .26 
-^5. 17 
3.oS 
7.91 
5.04 
10.31 
11. 01 
12.68: 
5. 26 
10. 15 
15. 05 
11.91 
11. 91 
10,18 
8. 20 
5.37 
6. 10 



Pr. ct 
67.81 
68.89 
69.15 
70. 02 
71.01 
66.52 
68.09 
62.72 
66. 84 
65. 39 
61. 26 
58. 16 
57.82. 
- 71. 41- 
55, 7 
.51.49 
55.84 
61. 86 
59.-80 
55.18 
61. 40 
63. 15 



EARLY ORxWGE. 

H. F. P. DAaAHHABDT, 



July 8 
July 19 
July 20 
July 26 
July 28 
July 29 
July 31 
July 30 
Aug. 10 
Aug. 15 
Aug. 20 
Aug. 25 
Aug. 30 
Sept. 1 
Sept. 5 
Sept. !) 
Sept 14 
Sept 27 
Oct 10 
Oct. 20 
Oct, 30 
inTov. 10 
Mov. 17 



July S 
July 18 
JulV 19 
July 20 
July 25 
July 27 
July SO 
Aug. 5 
Aug. 9 
Aug, 13 
Aug. 19 
Aug. 23 
Aug. 26 
Sept. 1 
Sept. 5 
Sopt 9 
Sept 14 
Sept 27 



2, 46 
4.59 
5. 25 
6.00 
6.21 
5. 90 
6. 12 
5. 89 
4. 24 
3. 91 
3. 98 
2,81 
2,81 
3.56 
3.70 
2.58 
2.85 
1.39 
1. 58 
1. 47 
.82 

.m 

1,23 



.40 
.76 

1,76 
- 2, 77 

4.55 

3.94 
■5.47 

4.88 
13,31 
11.62 
13.81 
16.54 
10.95 
10. 93 
13.-1T 
10.46 
17.79 
18. 15 
16. 72 
13. 33 
IB. 29 
14.45 
13.15_ 



3.03 

1.01 
3.27 
2.00 
2.29 
1. 87 
8. 78 
4. 76 
2.43 
1,86 
3. 63 
3. 52 
2.71 
2.M 
.2.64^ 
3.98; 
3. 1)5 
4.40 
2.70 
4. 10 
4.16 
4.07 
4.08 



5. 95 
6.36 
10. 28 

10. 77 

^13.05 

11. 71 

15. 37 
ID. 53 
19. 98 

17. 39 
21. 42 
21. 87 
22.47 
23.83- 
19.51 
23.1)2 
24.19 
23. D4 
21. 09 

18. 90 
18. 27 
19.45 
-18. 46 



2.18 
3.95 

"s'io 

4,37 
13. 00 

11. 21^ 
13. 65: 
10.23 
-16= 57 
16. 99 
12.70 



18. 62 



12. 98 
13.11 
14.05 
14. 11 



6. 64 
5.85 

6. 20 
11.21 

11.43 

10. 03 
a 83 

9. m 

11. 39 

12. 36 
]2. 35 

7.70 
8.31 
9. 45 

7. 84 



64. 56 
06. 38 
66. 78 
68.89 
67. 89 
68.09 
66,90 
06. 72 
58.69 
66. 42 
62,26 
61.98 
59. 96 
58. 01 
64. 29 
-58. 05 
56.79 
-55.-99^ 
58.86 

56. -47. 

57. 02 
56,13 
.56.15 



ORANgi& CANE. 



July 


8 


J uly 


8 


1 


2. 04 I. 




2.01 


4 95 


July 


18 


July 


13 


1 


4.-91 ! 


.37 


2^, 13 


^ 7. 41 


July 


18 


July 


15 


1 


-4. 92 ' 




2. 59 


7.97 


JulV 


19 


Jnlv 


18 


1 


4,96 ; 


1.12 


V . 84 




JulV 


2(1 


JulV 


20 


1 


5.20 r 


1. JO 


2. 64 


9.00 


July 


20 


JulV 


i 


1 


5.51 ] 


1.26: 


2. 19 


8. 96 


Julv 


-23 


July 






5,66 : 


3,67: 


3. 57 


12.-30 



65. 06 
68. 36 

ea 51 

71. 79 
; 71.39 
70.95 
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Si 



Julj 27 
Aug- 2 
Aug. 10 
Aug. 15 
Aug. 20 
Aug. 25 
Aug, 30 
Sept. 1 
Sept. 5 
Sept. 9 
Sept. 14 
Sept. 27 
Oct. 10 
Oct. 20 
Oct. 30 
Nov. 10 
Nov. 17 



July 30 
Aug. 5 
Aug. 9 
Aug. 15 
Aug. 19 
Aug. 20 
Aug. 26 
Sept. 1 
Sept. 5 
Sept. 11 
Sept, 14 
Sept. 27 



la 



Ft. €t 

5.54 
4.88 
4.15 
3. 66 
3. 31 
3.27 
2. 97 
3.43 
3.56 
2. 00 

2. 06 
1. 56 

3. 51 
1.37 

.98 
1.13 
1. 36 



Pr. cL 
6 33 
7.85 
12, OG 
12.83 
15. 22 
m34 
17..22 
17.38 

14. 12 
17. 20 

15. 79 
16.68 
10.47 
15. B4 
14.77 
12. 58 
12. 55 



Pr, ct 
1. 90 

2, 20 
.95 

1. 68 
3.58 

1. 65 
2.81 
2.79 

3. 09 
4. 67 
4,52 
5. 17 

2. 01 

3. 87 

4. 25 
3.97 
3.93 



Ft. ct 

13. 77 

14. 93 
17.16 
18. 17 
22. 11 
21.26 
23. 00 
23. 60 
20.77 
23. 87 
22. 37 
23. 41 

15. 99 
20, 58 
20. 00 

17. es 

17.84 



Pa d 



5.86 



11. 22 

12. 66 
15. 16 

15. 31 

16. 87 
16. 41 
14. 60 

"is," 13 



9. 78 

13. 90 

14. 52 
11. 63 
13, 34 



Ft. ct 
- 1.11 
.77 

6. 96 
7.49 

8. 33 
11.42 
11. 44 
11. 16 

7. 47 
10.53 

9. 21 
9. 95 
4. 95 
9.90 
9, 54 
7. 48 
7. 26 



Fr. ct 
68. 31 
68. 94 
65. 27 
65. 78 
64.17 
57.44 
59. 96 
58. 11 
65. 38 
54. 48 
60.35 
49. 29 
69.40 
59. 84 
56. 74 
GhU 
61. 32 



NEEAZANA. 
Blymyer & Co. 



July 1 
July 10 
July 14 
July 16 
July 18 
July 19 
July 20 
July 25 
July 28 
Aug. 1 
Aug. 10 
Aug. 15 
Aug. 20 
Aug. 25 
Aug. 30 
Sept. 1 
Sept. 7 
Sept. 21 
-Oct. 10 
Oi^t. 20 
Oct. 30- 
Kov. 10 
Nov. 17 



July 11 

July 13 
July 15 
July 16 
July 18 
July 19 
Jul'v 20 
July 25 
July 30 
Aug. 9 
Aug. 12 
Aug. 15 
Aug. 20 
Aug. 25 
Aug. 30 
Sept. 1 
Sept. 7 
Sept. 21 



1 


4. 24 




3.11 


7. 35 


2 


4. 07 


.39 


3. 09 


7. 55 


1 


4. 55 


1. 66 


2. 57 


8.78 


1 


4. 97 


1.15 


3. 71 




1 


5. 48 


1.85 


. 83 


8, 18 


1 


5. 84 


2.78 


2. 91 


11. 53 


1 


5. 58 


3. 76 


2. 71 


12. 05 


2 


5.51 


G.S4 


2. 00 


14, 25 


2 


6. 19 


6.61 


2. 26 


14. 06 


1 


4.63 


9. 33 


2.44 


10. 40 


1 


3. 71 


13. 24 


1. 45 


18. 40 


1 


4. 67 


7.59 


1.83 


14. 09 


1 


2. 12 


13. 59 


2.40 


IS. 11 


1 


5. 04 


10. 48 


.59 


16. 11 


1 


3.46 


14. 50 


2.85 


20.81 


1 


5. 06 


9. 05 


1.47 


15. 58 


2 


5. 10 


12. 65 


3. 24 


21. 99 


2 


2.-28 


15.04 


3. 95 


21. 27 


1 


2.67 


11. 26 


3.12 


17.05 


2 


2. 32 


11.97 


2.55 


16.84 


3 


1. 12 


12. 74 


4. 04 


17. 90 


3 


1.37 


12.18 


3.02 


10. 57 


3 


1.12 


13. 44 


3. 29 


17. 85 



5. 45 




5. 36 


- 2.84 


8. 94 


2.26 


12. 98 


8. 08 


7. 28 


1.09 




9.07 


9. 03 


4. 85 


14. 07 


8. 19 


8.16 


2.52 


12. 12 


4.31 


14.21 


8.81 




5.37 


10. 80 


7. 10 


12. 34 


7.58 


11.89 


7. 79 


12. 16 


9. 03 



62. 21 


1.026 


66. 43 


1.025 


66. 67 


1. 030 


70. 


43 


1. 036 


69. 


19 


1.038 


68. 


10 


1. 040 


69, 


27 


1.041 


69. 


59 


1. 052 


70, 


99 


1.054 


64, 


58 


1.064 


60. 


19 


1. 076 


68. 


70 


1.057 


62. 


24 


1. 071 


61. 


53 


1.065 


61. 


96 


L081 


64. 


34 


1. 062 


61. 


97 


1. 079 


48. 


91 


1. 082 


57. 


03 


1. 073 


59. 


46 


1. 070 


60. 


78 


1, 071 


62 


01 


1.070 


58, 


16 


1.073 



WOLF TAIL, 
E. Link. 



J uly 


8 


July 


8 


1 


1.96 


1.04 


3.37 


6. 37 


July 


20 


July 


25 


1 


2.64 


3. 93 


2. 34 


8. 91 


July 


27 


Aug. 


1 


1 


3.00 


5.62 


2. 21 


10.83 


July 


28 


Aug. 


4 


1 


2. 69 


5.96 


2.62 


11. 27 


July 


31 


Aug. 


8 


2 


3. 51 


7. 13 


2. 83 


13. 47 


July 


30 


Aug. 


11 


1 


2.08 


7.93 


5. 75 


15.76 


Aug. 


5 


Aug. 


13 


1 


2.82 


9.62 


4. 33 


16.77 


Aug. 


10 


Aug. 


15 


1 


3. 16 


12. 27 


.98 


IG. 41 


Aug. 


18 


Aug. 


17 


2 


2.39 


12. 84 


2.42 


17.65 


Aug. 


26 


Aug. 


19 


1 


2. 51 


14.69 


1. 82 


19.02 


Aug. 
Sept. 


30 


Aug. 


30 


1 


1. 80 


16. 50 


3. 20 


21.50 


1 


Sept. 


1 


2 


1. 61 


16. 93 


3. 11 


21. 65 


Sept. 
Sept. 


5 


Sept. 


5 


1 


3. 04 


14. 41 


3.30 


20. 75 


9 


Sept. 


9 


1 


1. 53 


16, 02 


6. 49 


24. 04 


Sept. 


14 


Sept. 


14 


1 


1. 09 


18.69 


6.59 


2G.37 



- 1.05 
.41 
. 65 
. 79 
.10 
2.48 
8.13 
8. 03 
10. 36 
11.50 
12. 21 
8. 07 
8.00 
11. 01 



58. 70 
67. 22 
69. 23 

67. 56 
67,71 

68. 67 
66.00 
65. 77 
66. 45 
55. 92 
59. 32 

61. 53 
64. 82 

62, 50 
59. 77 
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Sept, 27 
Oct. 10 
Oct. 20 
Oct. 30 
lsov= 10 
l^ov. 17 



o . 

® fcfl 



02 



WOLF tAIL-^-CGntiniied, 
E. LiHK--eontmiied. 



Sept. 27 



'A 



Ft. ct. 
1. 03 
1.07 
.51 
.95 
.40 



Fr.ct. 
16. 55 
15. 85 
15.63 
13. 81 
14, 41 
12.21 



Pr. ct. 

4. 65 

3. S3 
3.57 
4.02 

5. 27 

4. aa 



o 



jPr.ct. 
22. 23 
20. 75 
19. 71 
18. 78 
20:08 
17.27 



Q ^ 



13.25 
15. 11 



10. 87 
10. 05 
11.55 
: :8. 84 
8,74 
7.15 



GRAY TOP. 

H. C. SiSALEY. 



July 8 
July 16 
July 22 
July 27 
July 28 
July 31 
Aug. 5 
Aug. 10 
Aug. 16 
Auf^. 22 
Aug. 20 
Aug. 2G 
AufT. 30 
Sept. 2 
Sept. 5 
Sept. 9 
Sept. 15 
Sept, 27 
Oct. 10 
Oct. 20 
Oct. 30 
Nov. 10 
Nov. 17 



July 


8 


1 


1.36 


.49 


2. 83 


4. 68 






66. 67 


1.015 


July 


25 


- 1 


3. 57 


,05 


2.40 


6.02 






61.46 


1.021 


J uly 


30 


1 


2.57 


3. 97 


1. 88 


8. 42 
8.89 






66, 64 
66. 67 


1. 933 
1.034 


Aug. 


1 


1 


4. 12 


2.73 


2. O-i 


2.81 




Aug. 


5 


2 


3, 34 


5. 41 


2.45 


11. 20 


5. 06 




69.90 


1.044 


Aug. 
Aug. 


9 


2 


3.31 


.6. 29 
4: 83 


3.38 


12.98 


2.94? 




67. 81 


1. 058 


13 


1 


3. 88 


3.55 


12.66 


4. 65 


—2. 60 


53, 23 


1. 044 


Aug. 


15 


1 


4. 30 


6, 22 


.1. 58 


12. 10 


5. U 


. 34 


66. 16 


1. 049 


Aug. 


17 


1 


3. 90 


9.18 


1. 68 


14.76 


- 7. 77 


3.60 


64. 46 


1. OCO 


Aug. 


18 


2 


3. 65 


11.35 


1. 36 


16.36 


9.72 


6.34 


76. 90 


1. 065 


Aug. 


19 


1 


2.72 


14.38 


2.89 


19; 99 


13. 28 


a 77 


61. 00 


1. 078 


Aug. 
Aug. 


26 


1 


4. 57 


9.63 


1. 11 


15.33 




3. 97 


69. 65 


1. 063 


30 


1 


3.61 


12. 64 


3. 05 


19. 30 


"12.19' 


5.98 


68. 20 


1. 075 


Sept. 


2 


1 


1. 87 


15.97 


4. 20 


22.64- 


14.79 


9.90 


60. 16 


1,084 


Sept. 


5 


2 


3. 00 


14. 13 


3,10 


20.23 




8.03 


ai. 71 


1. 080 


Sept. 


9 


1 


4. 62 


9.65 


4.92 


19. 19 


'"'a42" 


,11 


68. 57 


1. 068 


Sept. 


15 


1 


1. 93 


13. 96 


5.05 


20. 94 


13.56 


6. 03 


59. 53 


1. 075 


Sept. 


27 


1 


1. 83 


14.35 


3. 74 


19.92 


14. 41 


8. 78 


.59.45 


1. 079 






2 


1. 91 


14. 10 


2.91 


18. 92 




9. 28 ^ 


61. 88 


1. 076 






1 


2. 74 


10.67 


2.66 


16.07 


* 'i0."63 ' 


5.27 


57.46 


1.070 






4 


1. 80 


11. 90 


3.44 


17. 14 


11. 45 


6. 86 


61. 23 


1. 069 






3 


1.24 


10. 19 


4.38 


15. 8L 


9.79 


4. 57 


61,19 


1. 061 










3 


1.72 


9.15 


4. 11 


14.98 


8.99 


3, 32 


60.83 


1.060 





LIBEEIAN. 
Blymyek & Do. 



July 8 

July 20 
July 27 
July 28 
Aug. 2 
Aug. 6 
Aug, 11 
Aug. 11 
Aug. 16 
Aug. 20 
Aug. 26 
Aug. 30 
Sept. 2 
Sept. 5 
Sept. 9 
Sept. 15 
Sept. 27 
Oct. 10 
Oct. 20 
Oct. 30 
Not. 10 
Nov, 37 



July 8 
July 25 
July 28 
July 30 
Aug, 3 
Aug. 5 
Aug. 12 
Aug. 15 
Aag. 17 
Aug. 19 
Aug, 26 
Aug. 30 
Sept. 2 
Sept 5 
Sept. 9 
Sept 15 
Sept. 27 



1. 92 
4.71 
5.36 
5.60 

6, 28 

7. 26 
6,63 
4. 37 
4.54 
4,62 
4,07 
5,58 

1. 34 
6. 74 
4. 71 
2.94 
2. 10 

2. 37 
3.60 
2,59 
2.72 
2.32 



.28 

2, 4r 

3.08 
4, 06 
3.27 
4. 52 
8.32 

10. 93 
11.06 
11,99 

11. 83 
11.66 
15.88 

9. 96 
13. 00 
14.23 
16-22 
14. 11 
11.80 

9.71 
10.93 
10,46 



2.97 

2. 20 

1. 81 
2, 16 
2.85 
2,31 
2.33 

3. 00 

2. 58 
3. 15 
1.29 
2.30 
2.65 
2.27 
3.65 
4. 41 
3.10 
3, 43 

2. 76 

3, 74 
4.18 
3.97 



5. 17 

9. 32 . 
10. 25 
11.82 
12. 40 
14. 09 
17. 28 
18. 30 
18.18 
19.76 
17. 19 
19.54 
19. 87 
18.97 
21, 36 
21.^ 
21.42 
19.91 
18.16 
16.04 
17.83 
16.75 



2,78 
3.77- 

'"3.'85 
7. 20 
10, 73" 

10. 81 

11. S3 
11,43 
10.69 
14. 69 

9.43 
13. 19 
14.81 



11. 50 



10. 92 
^.47 



— . 64 
3.56 

3. 94 
4.22 
6.47 
3,78 

IL 89 
.95 
4.64 
6. 88 

11. 02 
8.31 
5.44 
3. 38 

4. 03 
4.17 



BEPOET OF THE CHEMIST, 
MASTODON, 
D. W. Aiken. 



425' 



If 



July 7 
Julj 16 
July 26 
July 31 
Aug. 6 
Aug. 11 
Aug. 16 
Aug. 16 
Aug. 22 
Aug. 26 
Aug. 30 
Sept. 2 
Sept. 5 
Sept. 9 
Sept. 15 
Sept. 27 
Oct. 10 
Oct. 20 
Oct. 30 
Nov. 10 
Nov. 17 



^ o 



July 15 
July 25 
July 30 
Aug. 2 
Aug. 6 
Aug. 11 
Aug. 17 
Aug. 19 
Aug. 22 
Aug. 26 
Aug, 30 
Se-{)t. 2 
Sept. 5 
Sept. 9 
Sept. 15 
Sept. 27 



O 



Pr. ct. 
1. 84 
3. 73 

3. 40 

4. 31 
4.62 
4. 21 
6.01 
3.47 
4.25 
6.09 
1. 45 
1.20 
4. 24 

1. 51 

2. 64 
.70 

1. 42 

3. 45 

2. 20 
2. 49 
1.87 



Pi\ ct. 
.32 
1. 15 
3.79 
2.97 

4. 75 
8. 07 
4. 41 
7.75 
8. 98 
4.66 

14. 80 
15. 48 

11. 89 
14. 43 
IL 31 
16. 07 

12. 68 

5. 54 
10. 37 

6.93 
9.53 



Pr. ct 
2. 17 
3. 14 
2. 12 
3.04 
1. 25 
1. 96 

1. 96 

2. 93 
1. 48 

1. GO 

2. 96 

2. 85 
2.58 
2. 98 
5.03 
3.50 
2.98 
2.73 

3. 31 
4.57 
3.09 



Pr. ct 
4. 33 
8. 02 
9.31 
10. 32 

10. 62 
14, 24 

12. 38 
14. 15 

14. 71 

11. 75 
19. 16 

19. 53 
18.71 
18. 92 
18. 98 

20. 27 
17. 08 
11. 72 

15. 88 

13. 99 
15. 09 



0 « 
§1 



2. 92 



3. 89 
7. 75 
3.74 
7. 44 
. 8.06 
4. 14 
13. 88 
13.47 
11. 50 
13. 35 



5.48 
10. 10 
7. 01 
9. 58 



Pr. ct 



— 1. 12 
1. 90 
—3. 56 
3. 35 
3.25 
—2.43 

10,39 

11. 43 
5. 07 
9. 94 
3.64 

11.87 
8. 28 

—.64 
4.86 

— . 13 
3. 97 



Pr. ct 
65. 67 

68. 55 
66.38 
68.99 

69. 55 
68, 43 
69. 07 
69.76 
66. 23 
66.26 
58.62 
64.81 
65.. 58 
66. 00 
60. 07 
50. 63 
57.21 
61. 27 

63. 77 

64. 29 
64. 55 



HONDtJEAS. 
E. Link. 



July 22 
Aug. 2 
Aug. 11 
Aug. 11 
Aug. 11 
Aug. 16 
Aug. 16 
Aug. 22 
Aug. 26 
Aug. 30 
Sept 2 
Sept. 5 
Sept. 9 
Sept. 15 
Sept. 27 
Oct. 10 
Oct. 20 
Oct. 30 
Nov. 10 
N6v. 17 



July 22 
July 30 
Aug. 5 
Aug. 10 
Aug. 16 
Aug, 17 
Aug. 19 
Aug. 22 
Aug. 26 
Aug. 30 
Sept. 2 
Sept. 5 
Sept, 9 
Sept. 15 
Sept. 27 



4.02 
5.03 
5.04 
6. 25 

5. 21 
6. 12 

6. 04 
4. 38 
5.86 
4.31 
3.32 
3. 26 
5. 10 

2. 55 
2. 56 

3. 54 
4.52 
3.94 
3.57 
2.91 



1.12 
1.51 
5. 04 
3. 88 
4. 19 
5. 89 
5. 96 
9.89 

8. 30 
11. 89 

13. 82 
13. 45 

9. 66 

14. 23 
13.58 

9.60 
6. 77 
6. 11 
0.28 
. 5. 62 



2, 29 
3. 60 
1.78 
1.74 
2. 58 
1. 93 
1.75 
1. 79 
1. 29 
1. 99 
2.39 

1. 92 
2.76 
5. 43 
2., 53 

2. 86 
2.10 
3. 10 

3. 61 
3. 58 



7. 43 
10.14 
11.86 
11.87 
11. 98 

17. 94 
13. 75 

16. 06 

15. 45 
18.19 
19. 53 

18. 63 

17. 52 
22. 21 

18. 67 

16. 00 
13.39 
13. 15 
13. 46 
12. 11 



.87 



4. 18 
3. 11 
3. 72 
5.24 
5. 68 
8. 88 
7.98 
11. 14 
13. 12 

11. 65 
8. 63 

13. 74 

12. 77 



6.60 

5. 99 

6. 06 
5.13 



— 1. 83 
3. 72 
1. 15 
5. 59 
8. 11 

a. 27 

1. 80 
6. 25 
8. 39 
3. 20 
.15 
—.93 
^. 90 
—.87 



62.76 
69. 97 
70. 99 
68. 39 
63. 78 
69. 21 
71. 41 

66. 70 
66.70 
62. 82 
65. 18 

67. 92 
71. 20 
59. 56 
62.85 

62. 29 
63. 11 

63. 51 

64. 08 
65. 25 



SUGAR CANE. 
C. E. Miller, 



July 16 


July 5 


1 


4. 31 


3. 41 


3-64 


IL 36 


July 7 


July 7 


1 


3. 48 


.27 


4. 99 


8. 74 


July 9 


July 9 


1 


3. 56 


.67 


3. 15 


7.38 


July 13 


July 11 


2 


3.40 


L06 


4. 00 


8.46 


July 13 


July 13 


2 


3.45 


L62 


3. 70 


8. 77 


July 16 


July 15 


1 


4. 36 


.73 


2, 34 




July 18 


July 18 


1 


4. 43 


4. 95 


1.19 


10. 57 


July 19 


July 20 


1 


4. 90 


3.74 


3. 32 


11. 96 


July 21 


July 25 


2 


4. r>2 


5.77 


2.66 


12. 95 



-1. 41 



71. 12 


1.038 


73, 52 


L 023 


69. 16 


3,023 


70. 79 


1. 025 


65, 58 


L028 


65. 90 


1.029 


62.95 


1. 045 


71. 38 


L 045 


65.85 


1048 
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REPOST OF THE COMMISBIONEB OP AGRICULTimB, 

SUGAR CANE— Continued. 
E. MiLLEfi— Contiuiiod. 



10...... 

11...... 

12...... 

Id 

14-.,.... 

15...... 

16 

17 

18 

After 18 
After 18 
After 18 
After 18 
After 18 



4 



Jnly 27 
Ank- 2 
Awx. 2 

AuiT. ifJ 

Aii£j. 26 
Am:. 30 
Sept. 4 
fitpl. 21 
Oct. 10 
Oct. 20 
Oct. 30 
Kov: 10 
:^oy. 17 



53 4^ 



July 30 
Aug. 4 
A.ua-. « 
A up;,'. 15 
Auji. 10 
Au<r. 20 
Auir. 'SO 
S*ipt. 4 
Sept. 21 



IS 



Pr. ct. 

3. <j2 
3,44 

B. 34 
8. 53 
2. 62 

1. 7^^ 

4. 07 

2. (J6 
1. 2:i 

(JG 
1. 8G 

3. l:4 



IV. of. 

6. G3 
G. 31 

4. 00 

9. ri7 

J 3. 56 
li 27 

1M5 

10. ^2 
1^?. 20 
13. 32 

8. 00 

7. 20 
7. 82 



Fr. ct. 

1. 97 
5,-24 
2. 

2. D2 
2, 2;> 
2.48 

;i. 45 

2, 15 

n. 70 

i{. 72 
'6, 08 

r.ii 

3. 91 
3. 29 



Pr. <;r. 
12. 52 

Id. 9y 

10. 15 
10. 07 
18. 41 
18. 31 
20. 07 
20. 25 
18. 68 
18. J>8 
17. G2 
14. C2 
13. 03 
14.35 



. g ft - 



Is 



6. ''S 



VI. &2 
12. 25 
14. 89 
11. 09 
10. 50 



8, 73 

7. m 

7. -14 



Pr. ct. 

.74 
—2. 37 
—2. 15 
3. 07 
S. 71 
5= 29 
10. 31 
JO. 05 
2.96 
7. 42 
a 02 
1. 50 
1.49 
1. 29 



Fr. et 
68. 42 
68. 48 
67. 32 
m. 85 
60. GO 
67. 00 
54. 94 
62. 06 
61. 48 
67. 04 
50, IG 
58. 17 
62. 34 
59. 92 



HYBHID No. 4. 
Will Wallis. 



I. ...... 

2 ...... 

4...... 

5...... 

6....... 

7...... 

& 

9....... 

. 10 , 

II 

-12...,.,. 
13....... 

14....... 

15;...... 

16 

17 , 

IS 

After 13, 
After 18 
After le. 
After 18. 
After 18. 



July 7 
July VZ 

JUiV I'J 

July 14 
July 16 
JulV 16 
Julv 18 
July 21 
July 22 
July 27 
Aug. 7 
Aug. 11 
Aug. 10 
Aug. 22 
Aag'. 26 
Aim. 30 
St^pt. 3 
St'] ft 12 
Oct. 10 
Oct. 20 
Oct. 30 
J^ov. 10 
l{i)Y. 17 



July 

July 


6 


2 


2.94 




2. 27 




9 


1 


3. 06 


' 37 


2. 85 


6. 28 


July 


11 


1 


3. 37 


. ^ . 05 


2. i'yy 


6. 18 


July 


12 


1 


3.49 


.11 


5. 95 


0, 55 


July 


15 


1 


4. 74 


- .23 


3. 24 


8;21 


July 


18 


1 


4, 67 


.13 




8, 35 


July 


20 


1 


07 


1. 56 


L 59 


8.g2 


JulV 


25 


2 


5. 47 


2. 01 


.3. 16 


10.64 


July 


28 


1 


5. 11 


.3.81. 


2. 85 


11. 77 


July 


30 


1 


4 06 


5. 75 


1 73 


12. 44 


Aug-. 


9 


4 


4. :h 


- -a 40^ 


2. 66 


15. 40 


Aug. 


15 


1 


3. 34 


1,1. 66 


2.P>7 


17. 37 


"Aug, 


19 


1 


3.27 


12. 20 


2.43 


17. 90 


Aug. 


22 


1 


3. 00 


-12r78 


2. 18 


17. flO 


Aug. 


26 


1 


3. 43 


13.39 


:.m 


17. JC 


Aug. 


JO 




2. 60 


14. 22 




19.' 59 


Seut. 


3 


2 


2.51 


7.M h2 


3.U 


21. 44 




12 




3. 09 


iZ. 35 


2. 98 


19. 32 






4. 06 


9. JO 




16. 01 






1 


4,12 


6.-77 




13. VA) 








3, 43 


6. 94 


3. 29 


j;'. 66 






3 


4. 06 


6..25 


3. 04 


J 3. 35 






3 


2.82 


6. 04 


3.59 


12.45 



5. 52 


~. 941 


, 8.14 


1,40 


It: 25 


5,95 


11.43 


- 6. 60- 


12.04- 


-7.60 


12. 70 


9. 30 


13.88 


8. 85- 


14. 4<-' 


10.20 


11.62 


5.38: 


8,09 


2. 19 


6. 06 


,18 


6.86 


. 22 


5. 41 


-'. 85 


4. 40 


-.37 



\68.13 
7L 46 
71. 25 
73. m 
71. 43 
70.01 
66. 38 
66.36 
70. 02 . 
70. 37 : 
67. 37 
69.-05 
60. 25 
6.5. 00 
05. 06 
57.92 
60. 57 
62.51 
6li72 
55. € 
61.39 
60. 17 
6L 05 



VVHITE IMPIIi:!:. 



Before 1 . . . 


J uly_ 


7 


July 


7 


1 


2.38 




?.37 




1 


Jui.^ 


13 


July 


15 


1 


3. 45 


1. 06 


2. 'A 1 


6. 82 - 


-2..:..- 


July 


16- 


July 


18 


I 


4, 12 


, 90 


■\ 13 


- a 15 . 




July 


21 


July 


20 


-2 


4.21 


2.42 


3.21 


- -9.84. 


4..... 


July 


;)9 


July 


25 


1 


4. 22 


3. 55 


2.fil- 


9.78 


5.....:.... 


July 


26 


July 


28 


2 


H. 97 


:j. 64 


1.92 


10. 53 


6.......... 


July 


29 


July 


30 


1 


A. 68 


7.41 


2, 42 


14, 51 




Aug. 




Aug. 


5 


1 


3.01 


/ :a 85 


-4.-85 


16.71 


g. ......... 


Aug, 


8- 


Aug. 


10 


- - 2 




r2. 00 


2.' 70 


18. 92 


9:.......-. 


Aug, 


16 


Aug. 


15 


1 


3. 57 


12.49 


1.84 


16. 90 


10 


Aug. 


22 


Aug. 


19 


1 


2. 74 


a 58? 


J 62 


12. C4 


11 


Auf, 


26 


Aug. 


26 


1 


1. 77 




i:67 


18, 96 


12....--.:.. 


Au^, 


30 


Auu'. 


30 


1 


1.15 




3, 25 , 


21. 25 




. Sept, 




t^tpt. 




1 


1.47 


J 4, 97 


3. 57 


20.01 


14.......... 




5 


Sept. 


5 


1 


1, 20 


1-;. >\ 


2. 25 


21.69 


15.......... 


Si 


9 


Sept, 


o 


1 


1.48 


].) 


2. '( I 


23.-14 




Sep I. 


15 


Sept. 


15 


1 


.K6 


Ju.73 


4. :'.6 


^1,97 



4.9L 

7.-4.5 



J 2. 15 

Ji. y. 

7. >9 

15. 05 

16. 34 

17. 14 



—.25 i 
.31 1 

-.99 I 
-C.88 ! 
^ 8. i 

4.2211 
12. 08 
12. 45 

9. 
14.7!j 
15. 36 
11. 40 



63. 49 
60.81 
67. 33 
67.54 
71.07 
6-S. 56 
6H. 36 
66. 29 
61.16 
06. 91 
70. 02 
61. (iO 
58. 33 
^15. 05 
60. 95 
61 t)o 
57.02 
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WHITE IMPHEE— Gontinucd. 
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SI 
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lizatio] 
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O !J3 


















Stage, 


tx.S 

■ ^■ 


o 

- - 


J. 9 

g a 


o 

o 

o 


<D 

© 

O 
pi 

m 


o 




S o 


1 


CJ 

bj] 

C3 


si 

^ - : 










ZV.cL 


Ft. cL 




Pr. cc. 




Pr. ci. 


Pr, cr. 




After 18.-.- 


Oct. 10 




1 


1.20 - 


IQ. 35 


4. 15 


21. 70 




11. 00 


56. 77 


1. 085 


After 18.... 


Got. 20 




2 


1. 57 


8. 05 


4.08 


12. 70 


7.68 


3.40 


63. 58 


1. 050 


After 18.... 


Oct. 30 




4 


1. 75 


8. 41 


3, 55 


13. 71 


7. 29 


3.11 


68. 09 


1.054 


AfteT 18..-. 


Sov, 10 






1.42 


6. 49 


a 44 


11. 35 


t). 54 


1. 63 


61.16 


1. 046 


After 18-... 


'Nor. 15 






1. 99 


6.59 


3=33 


11. 91 


6.28 


1.27 


G1.33 


1. 04S 



GOOSE NECIL 
^ G. N, Gibson. 



July 9 
July 13 
July 13 
July 13 
July 22 
July 28 
July 29 
Aug. 2 
Aug. 8 
Aug. 11 
Aug. 17 
Aug. 22 
Aug, 26 
Aug. SO 
Sept. 2 
Sept. 5 
Seot. 9 
Sept. 15 
Oct. 1 10 
Oct. 20 
Oct. 30 
Nov. 10 
Kov. 15 



July 9 
July 15 
July 18 
July 20 
July 25 
July 20 
July 28 
July 30 
Aug, 4 
Aug. 8 
Aug. 12 
Aug. 15 
Aug. 19 
Auo-. SO 
Sept. 2 
Ser)t. 5 
Sept. 9 
Sejit. 15 



1 


1. 91 


.93 


1 


2. 86 


.24 


1 


2. 98 


.31 


1 


2. 88 




1 


4.78 


""'i'65* 


2 


5. 31 


3.70 


1 


4. 89 


4,99 


1 


3. 35 


7. 48 


2 


5. 23 


8.07 


1 


4. 46 


10. 25 


1 


2. 05 


11.59 


1 


3. 28 


11. 16 


1 


2. 21 


13. 14 


1 


1,89 


13.85 


1 


2. 07 


15. 18 


1 


1.33 


15. 59 


1 


1.83 


16. 00 


1 


1. 21 


14.37 


1 


1.50 


14.86 




1.94 


12. 40 


4 


1.59 


12.11 


3 


2. 71 


C. 74 


2 


2. 29 


8.31 



3. 12 
2. 38 
1.87 
3. 23 
1.70 
1.47 
2.54 
4. 83 
1.77 
1.76 

4. 34 
2. 35 
2. 58 
2.39 
3. 10 
2. 09 

2. 00 

5. 27 
3.27 
2.94 
3.74 

3. ^)3 
2. 74 



o. 12 
5.48 
5.16 
6. 11 
8. 13 
10. 48 
12. 42 
15. 66 

15. 07 

16. 47 

17. 98 

16. 79 

17. 93 
18. 13 
20.35 
19. 01 

19. 83 

20. 85 
19. 63 
15. 28 
17, 44 
13. 08 
13. 34 



2, 76 

4. 28 



6. 63 
9, 14 



10,68 
12. 32 



13. 47 



10. 79 

11. 78 
8. 51 



- .70 
1.07 
4.03 
5.20 
5. 53 

8. 35 

9. 57 
10. 01 
12. 17 
12. 17 

7. 89 
10. 09 
7.52 
6. 78 
.40 
3. 28 



WHITE AFEICAN, 
John N. Bargeii. 



July 6 
July IG 

July 9 

July 13 
July 15 
July 15 
July 21 
July 22 
Aug. 2 
Aug. 3 
Aug. 11 
Aug. 17 
Aug. 22 
Aug. 26 
Aug, 31 
Sept, 2 
Sept. 7 
Sept. 15 
Oct. 10 
Oct. 20 
Oct. . SO 
jTov. 10 
JNov.- 15 



Jaly 6 
u'ulV 9 
Julv 12 
July 15 
July 16 
July 18 
July 20 
JulV 25 
July 28 
July 30 
Aug. 5 
Aug. 10 
Aug', 15 



Aug, 
Aug. 

Sept. 
Sept. 



2. 39 

3. 66 
2. 51 

2. 99 

3. 35 
3. 70 
3, 96 
3. 85 
2. 42 
2.25 
3.10 
2. 03 
2. GO 
1.80 
1. 32 
1. 50 
1. 83 
1.33 
1. 43 
1.07 
1. 24 
1. 19 
1. 18 



.41 

.98 
.35 
,62 
1, 54 
.81 
,26 
4.29 
9. 27 
8.11 
1L32 

13. 36 
14.25 

14. 44 
15.89 

15. 45 
15. 76 
14. 62 
13. 50 
12, 75 
12, 81 
10.77 
32, 12 



2. 26 
5. 02 

i.28 
2.00 I 
3.52 i 

2. 43 i 
4. 70 ! 
1.96 1 
2.20 i 
4. 15 i 
2.88 i 

3. 24 ! 
2, 24 ! 
2. 04 I 
2. 53 i 
4.27 j 

4" 47 i 



3. 96 

4.6& ; 

3,C4 ! 



5,06 
9. 66 
8. 14 

5, 61 

a 41 

6. 94 
8. 92 

10, 10 

13. S9 

14. 51 

17. 30 
18. 

la 49 

15. 28 
19. 74 
21. 22 
20.34 
2Q.42 

18. 27 
18.15 
18, 01 
10. 61 

16. 74 



13, 30 

14. 28 



12. 66 
10. 5G 
12, 80 



—1. 52 

4, 65 
1. 71 

5. 34 

8. 09' 
10. 01 
10. 60 
12. 04 

9. 68 
11. 18 

8. 82 
8.73 
7.35 
7, 61 
4.93 
7. 50 
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BEPOET OF THE COMIdlSSlOKDEp OF AGEICUI/^ 



July 28 
July 29 
Aiiff. 1 
Auu. ^3 
Aug. 6 
AuiT. 17 
Aug. 22 
Aug.: 26 
Aug. 31 
Sept 2 
Sept. 5 
Sept. .9 
Sept. 15 
Oct. 4 



O bjQ . 



July 25 
Aug. 1 
Aug. 3 
Aug. 5 
Aug. 8 
Aug. 11 
Aug 14 
Aug. 16 
Aug. 19 
Aug. 30 
Sept. 2 
Sept 7 
Sept 11 
Oct 2 



0 



Fr. et 
5.98 
5.40 
5. 24 
5. 06 
5.69 
4.00 
3.25 
3. 34 
2. 53 
1. 89 
2.30 
1.70 
2.54 
1. 87 



Fr. ct 
1.87 
3.14 
3. 95 
^ 5.27 
" a 91 
= 11.18 
14.07 
14. 86 
15, 78 
17.44 
17. 64 
18. 87 
14. 47 
15. 78 



Pr.ct 
1.77 



3.2G 



2.58 
L27 
2.04 
2. 43 

2. 09 
4. 33 
2. 94 
3.07 
4.26 

3. 22 



-3 

■ G 

H 

Pr. et 
9. 62 
11.29 
12. 45 



15. 18 
16.45 

19. 36 

20. 63 
20. 40 
25. 66 
22.88 
23.64 
21.27 
20.37 



P4S 



1. 28 
2.81 
3. 23 



6.60 
10.69 
13. 01 
14.41 
15.26 
17. 74 
15.18 



Pr. ct 



5.91 
' 8, 78 

0.09 
11.16 
11. 22 
12. 40 
14:10 

7.67 
11.19 



Pr. ct. 
67. 72 
63.25 
64.09 
69.75 
65. 02 
61.05 
63. 27 
53. 10 
67. 18 
60.86. 
62.61 
62.55 
57. 55 
56. 02 



SUGAE CANE. 
John jN". Baeger. 





July 


6 


July 


6 


1 


3.19 


.28 


1. 78 


5.25 






69; 72 


1. 019 




July 
July 


16 


July 
July 


8 


1 


3. 73 


.30 


1. 87 


5. 90 






67.46 


1.024 
1.021 




9 


9 


1 


3. 21 


•24 


2. 96 


6. 41 






70.13 




July 


13 


July 


12 


1 


3.01 




2.23 


5.24 






68.01 


1. 020 


5 


July 


13 


July 


15 


1 


4. 23 




2: 49 


G.72 






68. 79 


1.026 




July 


15 


Jul> 


16 


1 


4.19 


*^'^v87' 


3. 71^ 


8. 27 






67, 90 


1. 021 


7ir!II^^!;"! 


. July 


16 


July 


18 


1 


4.-76 


■-:z--..7i- 


5 2.77; 


V 8.24 






72. 29 


1. 031 


8.........: 


July 


18 


July 


20 


1 


4.62 


4.76 




; 8. 05? 






64.53 


1.037 




July 


22 


July 


30 


1 


4. 84 


3.94 


'2:35- 


11. IS 






- 69. 50 


1. 042 


io"'"!lI-" 


Aug. 


3 


Aug. 


8 


1 


4. 10 


6. 62 


3. 07 


13.79 






: 65. 73 


1.051 


llv.. . ...... 


Aug. 


11 


Aug. 


15 


1 


4. 92 


3,19 


3.04 


11 15 


'"'3.-69" 


—1. 34 


66.36 


1.040 


12- .... 


Aug. 


17 


Aug. 


19 


1 


4. 30 


9.09 


1. 71 


15. 10 




3.08- 


71.32 


1.059 


13. ......... 


Aug. 


22 


Aug. 


20 


1 


4.06 


:5.«7: 


i.m 


11. 71 


""4.'26" 


— -.37 


68.62 


1. 040 


14 .......... 


Aug, 


26 


Aug. 


24 


1 


3.35 


J L 57 


1.57 


ie.49 


10: 89- 


6. 6ff 


62.55 


1. 667 


15 


. Aug. 


31 


Aug- 


30 


1. 


3.73 


11.55 


3. 50 


IS. 78 


10.48 


4. 32 


<fe,35 


1.070 


16 


Sept. 


-2 


Sept 


1 


1 


3.78 


11.27 


2.43 


17. 48 


9. 32 


5. 06: 


67. I8- 


1.064 


17"....,..-.. 


Sept. 




Sept. 
Sept 


7 


2 


2. 96 


16.43 


2.20 


21. 59 


14. 90. 


11.27 


60. 24 


1.059 


18 


Sept 


15 


15 


1 


2. 57 


13.38 


4.30 


20. 25 


12.99 


6.51. 


: 68. 81 


1.074r 


After 18.... 


Oct 


4 


Oct 


30 


1 


2.26: 


12.97 


-2.21 


17. 44 


12. 68 


: 8.50 


61.05 


1.075 



NEW VARIETY OF LIBESIAN Am 



July 16 
July 7 
July 9 
July 13 
July 13 
July 10 
"July 18 
July 21 
July 25 
Aug. 1 

Aug. 17 
Aug.- 22 
Aug. 20 
Aug. 31 
Sept. 2 
Sept 7 
Sept. 15 
Oct 4 



July 5 
July 7 
July 8 
Julv 12 
July 15 
JuXy 18 
JulV 20 
July 25 
July 30 
Aug. 6 
Aug. 8 
Aug. 15 
Aug. 19 
Aug. 24 
Aug, 29 
Aug. 30 
Sept 3 
Sept 14 
Sept 28 



3.78 
3.44 
3.06 
4.02 
4.71 
4.77 
4. 89 
5. 14 
4.75 
4. 21 
3.10 
3. 02 
3. 18 
3.15 
3.21 
1.98 
2.48 
2,14 
2. 17 



.78 



.46 
.23 
.48 
- . 18 
1. 67 

4. 28 

5. 73 
7.«0 

12; 3Q 
13.03 
12. 88 
14.03 
Ja55 
16v06 
15; 83 
14.70 
12.57 



2. 81 
2.44 

3.14 
2.57 
2.48 
1,99 

3. 68 
3, 80 

2. 44 

3. 66 
2.22 
.3.20 
2.67 
1.2s 
2.86 
4. 23 
3.51 
3. 28 
2. 53 



.37 



6.82 
7.67 
6.94 
10.24 
13.22 
12. 92 
15.77 
17. 62 
19,25 
18. 73 
18. 46 
19:02 
22.27 
21.82- 
20. 12 
17. 27 



2.93 
7. 66 
11. 76 
12.71 
11.55 
12.62 
13.11 
15.72 
14.79 
14. 04 
12.29 



.03 

6.98 
6.81 
7. 03 
9.60 
7.48 
9. 85 
9:84 
9.28 
7. 87 



67. 54 
66. 47 
65.00 
64. 25 
66. 58 
67.86 
76,81 
66. 20 
65.99 
66.93 
59.39 
68.78 
52. 4? 
72.04 
60.44 
56. 53 
59. II 
58. 64 
55. 23 
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MIHNESOTA EMILY AMBER, 

VlLMORIN^e 
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. CD ae _ 



Jnly 6 
July 16 
July 10 
July 13 

; July 13 
July 13 
July 16 

■ July 18 
July 20 
July 27 
Aug. 1 
Aug. 12 
Aug/ 17 
Aug. 2S 
Aug. 26 
Aug. SI 
Sept. 3 
Sept, 12 
Oct, 4 



July 6 
July 8 
July 9 
July 11 
July 15 
July 16 
July 18 
July 19 
July 20 
July 25 
Aug. 5 
Aug. 8 
Aug. 15 
Aug. 19 
Aug. 23 
Aug. 28 
Aug. 30 
Sept. 9 
Sept, 30 



C5 

Pr. ct. 
3. 15 

2. 75 
3. 25 
3. 17 
3. 22 
3. 45 
3. 38 
.96 
3. 27 
2.64 
2. 27 
1. 47 
1. 51 
1. 66 
1, 34 
1. 19 
1. 10 
1. 62 
1. 59 



Pr. ct. 

.32 

5. 84 
.09 
,81 
.32 

1. 99 
. 39 

6. 86 
6.91 

10. 50 

11. 26 
15. 40 
15.64 

14. 73- 

15. 77 
15. 98 
16. 46 
13.71 
13. 55 



Pr. ct 

1. 85 

2. m 

2. 38 
2.21 
2. 08 

1. 09 
4. 56 
1.31 

2. 42 

2. 24 
4. 59 
1.76 
4. 08 

3. 00 

2. 45 
2. 75 

3. 30 
3. 86 
2.39 



Pr. Gt. 

5. 30 
11.28 

6. 32 
6.29 

5. 62 

6. 53 
8. 33 
.9. 13 

12. 60 
15. 38 
18. J 2 

18. 63 
21. 23 

19. 28 
19. 56 

19. 92 

20. 86 
19.29 
17. 53 



10. 81 
8. 98 
14. 19 



15. IS 



Pr. ct. 
—4.68 
.39 
—4.94 



—7. 55 

4. 59 

.1. 22 

5. 62 
4.40 i 

12. 17 I 

10. 05 i 
10. 16 i 

11. 98 ■ 
12.04 

12. 06 
8. 23 
8s 57 



5 



Pr. ct 






08, 90 


1. 


018 


86. 51 


1. 


041 


68. 29 


1. 


023 


71. 71 


1. 


024 


70. 32 


1. 


021 


CO. 72 


1. 


026 


72. 77 


1. 


034 


72. 00 


1. 


040 


71. OS 


1. 


045 


63. 98 


1. 


060 


65. 80 


1. 


065 


64. 60 


1. 


060 


58. 93 


1. 


081 


79. 48 


I, 


076 


60. 19 


1. 


USl 


59. 49 


1. 


079 


59. 23 


1. 


078 


60. 08 


1. 


071 


56. 92 


1. 


072 



HOLCUS SACCHAEATUS, 

VlLMOltm. 



July 13 
Julv 16 
July 22 
Aug, 3 
Aug. 12 
Aug. 12 
Aug. 12 
Aug. 17 
Aug. 22 
Aug, 26 
Aug. 31 
Sept. 2 
_S6pt. 5 
Sept 10 
Sept. 15 
Oct. 5 



July 12 
July 15 
July 18 
July 25 
Julv 30 
Aug. 3 
Aug. 10 
Aug. 15 
Aug. 19 
Aug. 26 
Aug. 31 
Sept. 1 
Sept. 4 
Sept. 8 
Sept. 13 
Sept. 30 



1.03 
2. 88 
1. 82 

1. 27 
2. 10 

2. 59 
2. 76 
2. 48 
2. 27 
li 10 
1.57 

.87 
l.;>5 
1.37 
1.49 

.53 



.66 

"i."76 
3.81 
3.^ 

2. 82 
3. 18 
7.64 
7. 95 
7. 23 
5.53 

3. 87 

4. 72 

4. S3 

5. (39 
7.81 



2. 79 
2. 95 
3. 34 
4.01 
3.21 
4. 47 
4. 28 
8. 46 

3. 73 
3.27 
4.83 
5. 58 

4. 81 

5. 27 
10. 54 

4. 37 



4. 38 

5. 83 
6.92 
8.09 
9. 15 
9. 88 

10. 22 
13. 58 
13. 95 
12. 60 
IL 93 

10. 32 

11. 08 
11.47 
17. 72 
J 2. 71 



3. 02 




5. 61 


1.70 


6. 99 


1.95 


5. 55 


1.86 


k ^R^ 




3. 81 

4. 56 





04. 12 


1. 


016 


72. 98 


1. 


020 


66. 97 


1. 


025 


56. 27 


1. 


032 


48.17 


1. 


038 


41. 80 


1. 


osr 


42. 72 


1 


038 


50. 38 


1 


056 


42. 91 


1 


057 


44. 44 


1 


051 


44, 55 


1. 


047 


46. 42 


1. 


042 


48. 10 


1. 


046 


48. 48 


1. 


046 


47. 93 


1. 


051 




1. 


058 



HOLCUS SORGHUM. 

ViLMORIN. 



July 


7 


July 


5 


2 


1.08 


.91 


2.46 


4.45 


J uly 


16 


July 


12 


1 


1. 04 


1. IK 


3.17 


5; 39 


July 


13 


July 


15 


1 


.67 


.38 


2.97 


4. 02 


July 


16 


July 


16 


1 


1.04 


.46 


3. 81 


4. 90 


July 


18 


July 


17 


1 


3. 55 




1.35 


4. 90 


July 


19 


July 


18 


1 


1. 03 


"'T62' 


3.20 


5. .85 


July 


21 


J ujy 


25 


2 


.94 


1.46 


1. 91 


4.31 


July 


31 


July 


30 


2 


1. 20 


3. 47 


4. 86 


9.53 


Aug. 


12 


Aug. 


19 


1 


1. 51 


2. 94 


3. 96 


8.41 


Aug. 


17 


Aug. 


20 


1 


1.00 


5. 32 


4. 16 


10. 48 


Aug. 


23 


Aug. 


22 


1 


.81 


4. 24 


4,31 


9.36 


Ang. 


27 


Aug. 


23 


1 


.87 


3. 08 


3, 81 


7. 70 


Aug. 


31 


Aug. 


28 


1 


.92 


10.17 


4.1.3 


15. 22 


Sept. 


2 


Sept. 


1 


1 


.87 


8.82 


6.28 


15. 97 


Sept, 


5 


Sept. 


4 


1 


.90 


11.04 


4.69 


.16.63 


Sept. 


10 


Sept. 


9 


1 


..82 


8. 77 


5. 07 


14. 66 




15 


Sept. 


13 


1 


.81 


4.14 


6. 06 


11.01 


Oct. 


5 


Sept. 


30 


1 


.05 


3. JJ8 


4.04 


7.27 



3.87 

ii 79 

2.29 

°a32 
"8.62" 

"a 82? , 



.16 



5.12 
i. 67 ■ 



03. ■ 
56.1 
52. ( 

syj 

63. ( 

56, : 
47.; 

47. ' 

48. ! 
43. 

43. 
36. 
34. 
38. 
51. 
41. 
47. 
35. 



4BQ REPORT OF ^KB^ aOMMPSIONEm Ot^ 



Befoj-e 1., 
1...^..- 

2 ' "'- 

4....... 

5 ........ 

6 

7 ........ 

8........ 

9 ........ 

10 ........ 

11 

12........ 

la ........ 

14 

15. ..„,.. 
17/....... 

After 18.. 



Julv 6 
Jul^ 18 
JulV V2 
Julv 21 
July 26 
Aug. 3 
Aug, 12 
Aug. 12 
Aug. 12 
Au,i?. 17 
Aug. 23 
Aug. 27 
Aug. 31 
Sept.. 2 
Sept. 7 
Sept. 10 
Sex^fc. 17 
Oct. 5 



US 

o 



July 6 
Julv 12 
July 16 
July 25 
July 26 
July 28 
July 30 
Aug., 3 
Aug% 12 
Aug. 19 
Aug. 22 
Aug. 28 
Aug. 30 
Sept. 1 
Sfept. 7 
Sept. 9 
Sept. 15 
Sept. 30 



■is 



Pr. ct. 
1. 07 

.m 

1. 18 
1. 39 

. 9a 

1. 6.5 
1.64 

1. 85 
.77 
.W 
.60 
.94 

1.16 
.62 
\ 99 

2. 53 
.68 
.47 



Pr.et 

.m 

= 2.05 
.53 
2.37 
2.72 
7.67 
6,14 
5. 96 
7.74 
10. 39 
9.34 
10. 28 
12. 16 
34. 5g 

12. 57 
11.96 

13. 61 
11.40 



2.44 
2. 51 
3. 01 

2. 18 
3; 19 
4.20 
4 44 

4. 51 
4 60 
5.13^ 

3. 56 

5. 89 
5.13 
4.24 

4. 19 
4 83 
4. 31 
4. 89 



Pr.ct. 

s. ss 

5. 41 
4.72 
5.94 

6. 89 
13. 58 
12.22 

12. 32 
13. 11 
10^1 

13, .50 
16. 91 
18.45 
19.44 
17.75 
19. 32 
18. 60 
16.85 



so 

S 



5.80 
1.94? 
7. 08 



10. 26 



53 



—1. 45 
L76 
.06 
—,40 
t. 37 
4.26 
5.18 
3,45 
4\87 
9. 72 
7.S9 
4:.m 
8.6S 
6. 13 



Fret 
59. 91 
50. 56 
54.45 

53. 73 

54. 63 
44. 36 
41. 34 

48. 30 
53.38 
47,96 

49. 51 
50. 10 
34 4? 
49. 29 
32. 36 
33.88 
45.2? 
57. 27 



HONEY CANE. 
J. Hi CLAikK. 



1 


July 


13 


July 


15 


1 


1,78 




2.45 


4. 23 






71. 39 


2........*. 


Aug. 


6 


July 


30 


1 


4.61 


2. 5a 


1.16 


a 30 


" Tts 




S8.21 


3, ...... ... 


Aug, 


6 


Aug. 


3 


1 


4. 61= 


2.38- 


1.12 


au 


-1.31 




71. 44 


4........^. 


Aug. 


12 


Aug. 


12 


1 


5.19 


2.64 


2 . 50 


10. 33 


1.85 




72. 28 


5 


Aug. 


12 


Aug. 


15 


1 


5.89 


2.63 


2.30 


10. 82 


5. 45? 


—5.56 


71. 70 


6.......... 


Aug. 


17 


Aug. 


17 


1 


417 


7.30 


1.19 


12.66 


- 6. 26 


1. 94 


71.23 




Aug, 


23 


Aug. 


19 


2 

- 2 


4.47 


8. 34 


2. 09 


14. 90 


7.90 


3.08 


66. 31 




Aug. 


27 


Aug. 


23 


3.49 




3. 94 


13.72 


- 6.43 


—1, M 


60. 13 


9.... , 


Aug. 


31 


Aug. 


25 


1 


4. 47 


7. 08 


2.51 


14. 06 


6.66 


.10 


71.94 


10. i........ 


Sept. 


2 


Aug. 


30 


1 


5. 49 


0. 02 


2.36 


16. 87 


7. 90 


1.17 


66. 54 


11....,.-... 


Sept. 


7 


Sept. 


3 


2 


5. 19 


8. 52 


1. 48 


15.19 


7.37 


1.75 


69. 64 


32.^... ..J.. 


Sept, 


10 


Sept. 


7 


1 


5. 68 


6.97 


2. 32 


14. 97 


5. 95 


—1.03 


6.0. 03 


17 


Sept. 


17 


Sept. 


15 


1 


2. 83 


13.07 


2.09 


17.99 


12. 59 


a 15 


61.62 


After 18.... 


Oct. 


5 


Sept. 


30 


1 


1.64 


10.05 


2.09 


14,68 


10.95 


7.22 


67.62 



EGYPTIAN BnGAE COEN. 



June 13 


Juue 13 


1 


.94 


.25 


1. 92 


2. 11 


J uue 20 


June 20 


1 


1. 17 


,47 


L 52 


3. 16 


Juue 27 


June 27 


1 


2. 20 


.16 


1. 31 


3 67 


July 10 


July 6 


2 


2. 33 


.37 


2,81 


5. 51 


July 16 


July 9 


1 


1. 32 


: .74 


4. 90 


6.96 


July 11 


July 11 


1 


2. 38 


.81 


2. 19 


5.38 


July 18 


July 15 


1 


2. 49 


2.12 


2. 30 


6.91 


July 18 


July IS 


1 


3.29 


- .89 


L3B 


5.66 


July 21 


July 19 


3 


2. 94 


4. 03 


2. 90 


9. 87 


JulV 25 


July 20 


2 


2.(i4 


4.42 


1.84 


a 90 


July 26 


July 25 


1 


3. 07 


5.07 


2.M 


10,15. 


Aug. 4 
Aug. 8 


Jaly 30 


2 


3. 65 


5. 79 


2. 22 


11. 66 


Aug. 5 


1 


3.22 


3 . 


2.^ 


.9.96^ 


Aug. 15 


Aug. 14 


- 2- 


2.96 


5. 03 


1. 53 


9. .52 


Aug. 23 


Aug. 17 


I 


2. 19 


9.27 


2.03 


13.49 


Aug. 27 


Aug. 19 


1 


2. 40 


11. 02 


4. 14 


17.56 


Aug. 31 


Aug. 26 


1 


2. 74 


Am 


3. 11- 


1Q;57 


Sept. 4 


Aug. 30 


2 


2.66 


mm 


2. 07 


17.93 


Sept, 10 


Sept. 6 


1 


2.50 


7. 58 


1.05 


1L13 



Before 1 . 

2 

3 ....... 

4....... 

5 ....... 



10.... 

11 .... 

J2.-.. 

13 .... 
-14.... 
.15.... 

16.... 

17-... 

18.^,.. 



5.30 
3, 66 
3. la 
7. 92 

10. 98 



-2. 20 

.54 
5.05 
4.48 
-1. 13 

a 47 

4. 03 



67. 30 

69. 10^ 
7a 40 
66. 82 
64. 07 
66. 96 
64. 53 
63. 6? 

63. 83 
60. 20 
62.95 
61.45 

64. 33 
57. 23 
53.99 
58,38 
54. 71 
56. 08 
53. 63 



EEPOET OF THE CHEMIST. 
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EGYPTIAN SmAR CORN. 
Analyses made after the ears of corn had teen phiclced. 



05 

ft 

u 

II 
. r 


Average date of 
estimation. 


® o 
o bfj 

o 






Sucrose. 


Solids not sugar. 


Total solids. 


i.i 

it 


© 

1 

> 

< 


Average juice. 


Average specific 
gravity. j 










Pr. Gt. 


Pr.ct. 


Pr. ct. 


Pr, ct. 




Pr. ct. 


Pr. . 




7..-.....- 


Aug. 18 


Aug. 13 


2 


3. 11 


7.53 


2.15 


12. 79 


7.54 


2.27 


60. 3S 


1. 051 


14 ......... 


Aug. 23 


Aug. 18 


2 


3.13 


7.68 


2. 18 


12.99 


7.31 


2. 37 


59.61 


1.049 


21 


Aug. 31 


Au£f. 23 


5^ 


1. 99 


10. 99^ 


1. 61 


14. 59 


9.97 


7.39 


59. i9 


1. 053 


28 ...... .... 


Sept. 6 


Aug. 30 


4 


3. 52 


10.52 


2. 34 


16.38 


10. 98 


4. 66 


51.65 


1.064 



LINDSAY^S HORSE TOOTH, 



CO 
K a 



la 



o.S 



<1 



June 27 
July 16 
July 16 
July 14 
July 16 
July 17 
July 18 
July 21 
July 21 
July 25 
Aug. 1 
Aug. 3 
Aug- 8 
Aug. 16^ 
Ang. 23 
Aug. 27 
Aug. 31 
Sept. 4 
Sept. 10 



June 16 
Juue 20 
June 27 
July 5 
July 17 
July 15 
July 18 
July 19 
July 20 
July 25 
July 30 
Aug. 5 
Aug, 8 
Aug. 15 
Aug. 19 
Aug. 23 
Aug. 27 
Aug. 30 
Sept. 6 



Pr. ct. 
L 38 

2. 66 

3. 85 
2. 39 
3.2g 
2,03 
2.70 
2. 64 
2. 36 
2. 83 
2. 51 

2. 85 
2.70 
2.38 

3. 02 

2. 92 

3. 09 
1. 15 
1. 60 



Pr.ct. 
.30 
.92 
.76 
.58 
2.05 
.47 
.90 
.77 
2. 08 
6. 97 
7.85 
5.34 
4. 38 
7.06 
6. 13 
4, 81 
7. 19 
7. 80 
11. 57 



Pr. ct. 
1.54 
2. 42 
2.37 

2. 71 
2.34 
2.46 
1.86 
2.90 

3. 03 
2. 39 
3.44 
2.66 
3.51 
1,97 

1. 59 
3. 46 

2. 87 
2. 86 
2.56 



Pr. ct. 
3.22 
6. 00 

6. 98 
5. 68 
7.67 

4. 96 

5. 46 
6.31 

7. 47 
12.24 
13.80 
10. 85 
10. 57 
11. 41 

10. 74 
11.19 
12.95 

11. 81 
15.73 



Pr. ct. 





—3. 31 




1.75 


7. 44 


L90 


4. 91 


— .17 


4. 24 


-1. 85 


5. 26 


2.61 


5, 90 


1. 51 


4. 61 


— 1. 57 


7. 04 


1. 43 


9.53 


3.79 


10. 49 


7.41 



Pr. ct 
68.95 

65. 62 
65.67 
67. 61 
67.50 
6a 00 
74.29 

66. 55 
68.56 
65. 39 

58. 04 
60.71 
62.29 
60.92 
54. 56 
60. 50 

59. 09 

60. 46 
50. 91 



BLOUNT^S PROLIFIC. 



July 7 
July 13 
July 16 
July 14 
July 21 
July 21 
July 21 
July 21 
July 25 
July 26 
Aug. 1 
Aug, 7 
Aug. 16 
Aug. 23 
Aug. 27 
Aug. 31 
Sept. 2 
Sept. 7 
Sept. 10 



July 5 
July 7 
July 8 
July 11 
July 15 
July 18 
July 19 
July 20 
July 25 
July 28 
July 30 
Aug. 5 
Aug. 8 
Aug. 15 
Aug. 17 
Aug. 19 
Sept. 1 
Sept. 6 
Sept. 8 



1.75 

1. 48 
2.79 

2. 26 
2.91 

2. 50 

3. 82 
2. 61 

1. 59 

2. 55 
3.38 
2. 31 
2.13 
1. 63 
1,90 

.69 
.70 
1. 36 
1,92 



..53 
.25 
.16 
1. 08 
1. 27 
1. 73 
2. 46 

1. 96 
2.93 

4. 87 

5. 88 
4.95 
3. 98 
7.91 
7. 16 
1.91 

2. 35 
8. 40 
6.95 



2. 53 
3. 18 
4. 55 
2. 57 
2. 82 
2. 99 
2. 27 
3.65 
2,47 
2.50 
2. 40 
1.98 
3. 17 
2.38 
4.33 
4. 06 
.3. 66 
2. 89 
3. 13 



4.81 
4. 91 
7. 50 
5.91 
7.00 
7.22 
8.55 
8.22 
6. 99 
9. 92 
11. 66 
9.24 
9.28 

11. 92 
13. 39 

6. 66 
6.71 

12. 65 
12. 00 



5.11 

4. 44 
3.73 
4.87 
6. 97 



6.06 
7. 15 



- .18 
.10 
.66 

-1. 32 

3. 90 
.93 
-2. 84 
-1.95 
4.15 
1. 90 



67. 21 
56.37 

68. 09 
58. 75 
62.15 
63. 80 
67. 90 

64. 84 

65. 37 
59. 85 
55. 78 
50. 40 

51. 20 
61.84 
57.47 

52. 52 
42. 62 
55. 22 
49. 67 
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REPOKT OF THE OOMMISSIONER OF AGRICULTUKE. 
IMPIiOYED PEOLIFIC BEEAD. 



July 

July 
July 
Jiilv 
.JxuY 
July 
Julv^ 
Aii<4. 

An-. 
Aii}>-. 
An!2;. 
Aim'. 
Ail-. 

Sept. 
Sept. 



July 12 
July 15 
riulv 16 
JliIv 18 
July 19 
4nlY 20 
Jiil v 25 
1 I duly 28 



July 30 

Aui 3 

A u;2;. 5 

Aiim. 11 

Aug-. Ifi 

Auii. J 7 

Au^r. 19 

^u;£. 28 

Aug-. 30 

Sept. 5 



Pr. ct 
1.91 

1. 8:{ 
2.44 
2.88 

2. 96 

a. H7 

2. 44 

2. 

Tii 

2. 65 
2. 3.>- 
2. 35 

2. ();*■> 
2. 05 
j. 92 
1. 01 



Pr. ct. 
.23 
.42 
.90 
1.61 

1. 43 
L 77 

2. 31 
4. 75 
7. 58 
5.£0 

-4.01 
6,20 
5.22 
7.3(5 
4. 79 
4,29 
6. 50 
3. 31 



Pi\ ct. 
2. 23 
3. 14 
2. 03 
2. 61 
2. 23: 
2.87 
2. 68 
2. 81 

1. 65 

2. 52 

5. li 

.32 
2. 42 
2.48 

1, 9.^ 
2.83 

2. 00 
2.54 



Pr. c^. 

4. 37 

5. 3Q 
o. 37 
7.08 
6.67 
8..^1 
7, 43 

10.09 
. 1L91 

11,48 

10. 45 
9. 17 
9,99 

12. 19 
8. 79 
9. 16 

10, 42 
- 7.46 



Pr. ct. 




Pr.et. 
65. 90 
62.34^ 
"70. 06 

63. 35 

64. 04 
61.63 , 
61. 39 

65. 74 
57. 8t 
52. 5G 

61. 60 
58.04 

62. 36 
60. 30 
40. 06 
51. 49 
63. 1.S 
U. 90 



BEO.iD WHITE FLAT DENT. 





Julv 


10 


July 


12 


o 


2. 


49 


,26 


:. l. 72 


.4.47 




July 


15 


July 


15 


1 


2, 


50 


,59 


2:18 


5.27 


3..,...-.-- 


.r,ji- 


-^l 




16 


1 


3. 


29 


1. 16 


2.67 


.7. 12 




JiiU 




JnU 


18 


1 




11 


1. 04 


2, 97 


7.12 




J UJ \ 


2.) 


July 


1!) 


■2 


s! 


33 


1.37 


2, 74 


t7f,44. 






26 


July 


JO 


1 


3. 


59 


1.47 


2.-81 


- 7.87 




Jnl> 


26 


Jidv 


25 


1 




74 


3. 12 


2. 02 


- 8; 88 


k.Z'.'.W'.'.'. 


Au/r. 


1 


JuiV 


30 


1 


3 


66 


4. 29 


.2:C2.' 


.10.57 


9-.. 


Au-. 


9 


Aix';. 


3 


1 


2. 


25 


9. 97 


3.33 


13. 55 


10 — 


A uj 


.16 


\ u> 


5 




2. 


.6;i 


4. 65 


3. 09 


10. 37 


11. V, 


Ah/. 




^ u':. 


11 


'i 




53 


4. 30 


3^04 


10. 87 ^ 


12:-......-. 


Air 




All-'. 


15 




2. 


92 


7. 64 


3. 


14.42 






•7 




17 


I 




84 


9.97 


2. 26 


15. 07 


14 


Sept. 


7 


Aug. 


19 


{ 




ir 


12. .55 


2. .-0 


17. 30 


15.... 


.Sept. 


10 


Ant^. 


25 


1 


1. 




3.53 


% 89 


. 7v57 . 



. 1. 27 
2.8:^ 

3. 75 
8. 14 

4. 63 
4. 36 
6.13 
8. 73 

11. 74 
3. 24 



-1. 99 
6.39 
— 1, 07 
—2. 27 
,86 
4. 87 
7.80 
—.51 



65. 50 
66. 79 

n..55 
".0. 49 
59.61^ 
66. 93 
59. 40 
59. 97 
54.-25- 
60.39 
62.72 
5L40 
5L 47 
/47.03 



LONa NAEROW WHITE DENT. 





July 






*> 


July 






3.-.,..--. 


July 


•il 


Juls 


4..-. — -.. 


JulV 




ooiv 




JulV 


% 


JulV 




Ju]y 




Julv 




Jvi>' 




July 


8.=:.....-. 




% 


July 






\) 




li) .V^\. .. 




12 


AUU", 


11 




18 


^UU. 


12 


A.o. 


23 


Aui]i;. 


3 3 






A u ix. 


14 


Au£S. 


*^7 


Aui;; 


15..... 


Am-. 


31 


Aui:-. 






2 


Auo'. 


17. 




7 


Aug. 


18. 


feepl. 


10 


Sept. 







2. 21 


.23v 


L71 


4. 14 




I 


2. tL 


1.83 


3, 96 


8.20 


18 




3. 5t 


1. 43 


2: 56 


7. 53 


19 




3,27 


1. 04 


3. 29 


7.60- 


20 


1 


3. 4H 


1.60 


2. 34 


7.42" 


25 




2. 1 


'{ 56 


2, 10 


8. 81 ' 


28 




3. GO 


3. 0.") 


^ 2. 16^ 


8.90 


30 




3. 30 


^ 5. '57 


i 11 


12. 04 


3 




J. :a) 


4. 40 




10, 37 






4. 41 


8. 32 


2,2r 


15. 00 


11 




2. 58 


6. 90 


" 2. 48 


11. 96 


15 




i. 97 


10. 67 


2. 32 


14. 90 


17 




2. 42 


10. 1'3 


2.^04: 


34. 69 


19 


1 


3. 16 


7. 59 


2.75 


13. .^;0 






L58 


5. 31 


3, 80- 


10. 69 


27 






9. 51 


3 -^4 


17.00 


30 




1. 84 


12. 11 


52 


16- 47 


2 


I 


2. 53 


10,44 

- 




15.15 



2. 80 




5. 36 




3.05 


—1. 57 


" 8.03: 


1. 64 


7.03 


1.84 


10. 49 


6. 38 


11.57 


5. 77 


- ^7.28 


i. 68 


5.26 


—.07 


9.39 


3. 02 




7. 75 


10.25 


5.73 



68.84 
60. 27 
65.97 
65.-37 
60.27 
60. 96 
56.83 
-59.77 

56. 96 
59. 70 
62, 77 
62. 34 

52. 81 

57. 73 

53. 55 
■J 5. 95 
56. 00 
55. 47 
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1 . 

2 . 

3 . 

4 . 

5 . 
6. 
7. 
8. 
9 . 

10. 
11 . 
12. 
13. 
14 . 
15. 
16. 
17 . 
18. 



11 



July 10 
Jnly 15 
Jaly 15 
July 15 
July 15 
July 18 
July 21 
July 26 
July 26 
July 26 
Aug. 9 
Aug. 12 
Aug. 18 
Aug. 24 
Aug. 26 
A^g. 31 
Sept. 4 
Sept. 10 



« tt 

il 
-J 

CO O 

ja t-i 
O 



July 6 
July 9 
July 11 
July 12 
July 13 
July 15 
July 18 
July 19 
July 20 
July 25 
July 28 
July 30 
Aug. 3 
Aug. 5 
Aug. 11 
Aug. 15 
Aug. 19 
Aug. 22 



OB 

1-9 



Pr. cL 
3.75 
2.97 
3. 85 
3. 81 
2.74 
3. 17 
3.74 
2. 53 
2.64 
2. 92 
3. 24 
2. 40 
3. 36 
1. 25 
1. 80 
1. 32 
1.47 
1.44 



Pr.et 
.49 
.72 
.16 
2. 00 
1. 41 
3.22 
2. 13 
5. 39 

7. 76 

8. 24 
6. 16 
5.82 
5.12 
2.47 
8.32 
3. 78 
8. 93 
5.94 



Pr. ct 
2.19 
2. 91 
3. 81 
3. 73 
4. 68 
2. 32 
3. 33 
2. 86 
1. 65 
1. 99 
73 
2.92 
1.75 
3.08 
3. 17 
4.16 
2.86 
2.43 



Pr. ct. 
6. 43 
6.60 

7. 82 
9. 54 

8. 83 
8.71 

9. 20 
10. 78 

12. 05 
13.15 
10. 13 
11.14 
10. 23 

6. 80 

13. 29 
9. 26 

13. 26 
9. 81 



P o 



^2 



5.25 
5.54 
4. 89 
2. 26 
12. 37 



5.20 



Pr. ct. 



3.47 

3. 33 
2.19 

.50 
.01 

—1.86 
3.35 

— 1. 70 

4. 60 
2. 07 



Pr. ct. 

59. 65 
71.76 

60. 84 
56.24 

57. 67 
61.68 
55. 96 

58. 01 
5(j. 04 

59. 55 

54. 62 
57. 01 
52. 41 

55. 81 
55. 31 
41.66 
52. 59 
46.77 



EIGHTEEN-ROWED YELLOW DENT. 



1 . 

2. 

3. 
4. 
5. 

6 . 

7 . 
8. 
9. 

10. 
11. 
12. 
13 . 
14. 
15. 
16. 
17. 
18. 



July 7 
July 15 
July 15 
July 18 
July 21 
July 21 
July 21 
July 26 
Aug. 1 
Aug. 9 
Aug. 12 
Aug. 18 
Aug. 25 
Aug. 27 
Aug. 31 
Sept. 3 
Sept. 7 
Sept. 10 



July 11 
July 15 
July 16 
July 18 
July 19 
July 20 
July 25 
Aug. 5 
Aug. 11 
Aug, 15 
Aug. 19 
Aug. 20 
Aug. 23 
Aug. 25 
Aug, 28 
Aug. 30 
Sept. 3 
Sept. 6 



3.58 
3. 64 
2.86 
2. 49 
3.86 
4. 21 
3. 95 
3.96 
3.65 
3, 05 
3. 20 
3. 35 
1. 47 
2.80 
3.22 
2.11 
1.20 
1.57 



.35 
.48 
.65 

1. 89 
1.57 

2. 07 
2.23 
3. 36 
5.17 
6. 87 
8.24 
4.15 

11.46 
8.13 
6.18 

1L39 
4.35 

11. 65 



1. 79 
8. 21 
4. 89 
5.34 

2. 83 
2. 98 

2. 67 
1. 40 
2.92 
1. 38 
2. 81 
2. 05 
2.14 

3. 39 
2.56 
5. 80 
2.12 
2.64 



5. 72 
7. 33 

8. 40 

9. 72 
8. 26 
9. 26 
8.85 
8. 72 

11. 74 
11. 30 

14. 25 
9. 55 

. 15.07 
14.32 
11. 96 
19. 30 
7. 67 

15. 86 



6. 40 
7.58 
7.48? 
9.77 
8. 34 



11. 44 
'i6'85' 



—1.40 
2. 44 
2. 23 

— 1. 25 
7. 85 
1.94 
.40 
3. 48 
1. 03 
7.44 



65. 36 
62.38 
62. 32 
63. 47 
62.84 
60. 17 

60. 09 

61. 03 
60. 62 
54. 82 
54.90 
55.40 
54. 12 
59. 38 
49.64 
50.00 
37. 94 
63. 53 



ATERAOS OF AI<Ii VHRFETIES EN mFFERENT STAGES. 

BEFORE FIRST STAGE. 



Variety. 



<1 



Early Amber 

White Liberian 

White Mammoth ...... 

Link's Hybrid... 

Do 

Sugar Cane 

Early Orange 

'orange Cane... 

Sray Top 

Liberian 

Souduras 

W^liite Imphee 

joose Neck 

Solcus Sorghum 

Eolcus Cextins, White. 



Pr. ct. 
3.46 
2. 88 
1. 11 

1. 63 
1.47 
1.41 
2. 46 

2. 94 

1. 36 
1.92 

12.06 

2. 38 
1. 91 
2. 16 
1.07 



Pr. ct 
.78 

4.31 
.26 
.79 
.93 

1.21 
.46 



Pr. ct. 
3.82 



.49 

.28 



1. 82 
.37 



3. 17 

2. 30 
3.10 
2.79 

3. .03 
2.M 
2. 83 
2. 97 
6. 87 
2. 37 
3. 12 
4.92 
2.44 



Pr. ct. 
112. 24 
68. 00 

65. 67 

67. 20 
70. 69 

68. 06 
64. 56 

66. 93 
66. 67 
73. 08 

188. 28 
63. 49 

69. 35 
126. 28 

59. 91 



2. 032 
1. 020 
1. 012 
1. 015 
1. 017 
1. 015 
1. 017 
1.020 
1.015 
1. 014 

3. 078 
1. 021 

1. 014 

2. 034 
1. 016 



Pr. ct. 



Total .... 
Average . 



16 



36.99 
2.31 



2. 40 



1,044.22 
65.30 



16. 290 
1. 018 



28 AO 
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Variety.. 



. Earl y Amber ... ^ ...... . . . 

Karly Golflen 

AYliiW Liberiaii- 

iDol-...--... — — 

Black Top .... - — 

Black TaJl... 

Amcan . . . - . . . ................. 

^y hite Maminotli 

Oomaeeaiia ^ ^ ........... .. . - . 

-Regular Borglio 

Link's Hybrid ............. 

. - iDa,— .. 

Sugar Cane 

Goose Keck...--. ... ....... 

Bear Tail ...... ^ 

Iowa Ked Top 

j^ew Variety. ................. . 

35 ai-ly Oiange 

Oran^ro Cane ..-..-->..--..-.-.. 

Keea^aua ...^ 

Wolf Tail ^. . i 

Gray Top ; 

Liberiaii . ..— ... ^ ............. . 

Mastodon 

Honduras .......... ... . . - . . . . . . 

Hybrid No. 4..---- ....... 

"W hite Ij I ii)liee * . — * - - - -.- — . . . . . 

Goosti ock . . * . . — ... ... 

"White African. 

"West India Sugar Cane . - . . . . - . 

Suj^ar Cime. ...... 

Ne^y Variety of Liberian and 
Ooinseeana - . - - -..,,......«.. 

Minnesota Early Amber ....... 

Holoua Saocharatus 

-Holous Sorgbum . . . . . . . . . . . . . - . 

JSplctis Cernus, Wbite ..... ... . 

Honey Cane. . ............ — . 

Total. ......... 

Average ,-,. = . ........... 



s 
1 

■ 

- - 


to 

o 

o 


<o 
tn 

- 0 - 


u 

- \ Sa / : 
p 

^= 
0 
0 

to 

- 


'0 

- ^ 




Tr. ct. 


Fr.ct. 


Fret 




1 


' 3,15 


1.15 


2. 60 


53.^Qr 




3.11 


2.91 


- .90- 


G6.99 


1 


2. 96 


1.20 


.69 


64.29 


1 


4. 46 


.46 


1.40- 


- 72.92 


1 


2.06 


2, 72 - 


3.61 


^ ^ 07. 35 


1 


1. 81 


4! 60 


2.47 


61. 06 


1 


1.99 


2.45 


2. 91 


68.09 


1 


1.81 


^ .49' 


' - '1.6> 


' 67.58 


1 


- 2. 01 


. 2. 32 


4. 58 


70.43 


1 


3.71 


...... . - . , 


" 3.60 


- 71..5G: 




2.16 


' 2.43 


2. 72 


67.18 


1 


2. 19 


: 2. 22 


-2.51 


- : 72,45 


1 


2.07 


2; 63^ 


: 2.70 


68.4b 


1 


3. 62 


.34 


2.19 


73.00 


1 


3,94 


- - . 27 


1.65 


&7.91 


1 


2. 99 


.48 


4. 12 


68. 27 


1 


3,12 


.74 


2. 21 


68.48 


1 


2.45 


.81 


1. 87 


67. 81 


1 


4,59: 


.76 


LOl 


66.38 


1 


4. 91 


- ; *37 


2,13 


65.06 


1 


4.24 




3.11 


62.21 


1 


L96 


1.04 


- - 3,37 


58. 70 


1 


3, 57 


.05 


2. 40 




1 


4.71 


2.41 


2.20 


64! 43 


1 


1.84 


.32 


2 17 


65. 67 


1 


5.03 


L51 


3.60 


69. 97 


1 


4. 31 


8.41 


^.64 


- 71. .12 


.2 


5. 88. 


.64 


- 4.54 


136. 26 


1 


3.45 


1.06 


2.31 


60.81 


1 - 


2, 86 


.24 


' 2." 88 


62. 62 


1 


2! 39 


.41 


2. 26 


m. 13 


2 


11.96 


3. 74 


3. r>4 


135. 44 


1 


3.19 


- .28 


1 . 78 


69. 72 


1 


3.7B 


. ' .78 


2.81 


07. 54 


1 


3.15 


,32 


1. 85 


68. 90 


1 


1.03 


,56 


2. 79 


64,12- 


1 


1.04 


- h m 


3.17 


56. 95 


1 


.85: 


^ : 2. 05 


2.51 


50.56" 


1 


1. 78 




2. 45 


71.39 


38 


123.21 
3.24 


45. 65. 
L 20 


92. 00 
: 2. 42 


2,551.91 
67.13 



1/028 
1. 026 
1. 024 
1:027 
1.-030 
1.030 
1.027 

1. oatr 

1. 027 
L025 
1. 025 
1. 025 . 

"3.-026 
1. 024 

-1. 023 
1. 020 
1.020 
1. 022 
1. 029 
1.032 
1. 026 
1. 019 
1. 021 
1. 034 
L 016 

1. o:i5 

1. 033 

2. 036 
1. 025 

1, 021 
1.017 

2. 072 
1. 019 

1.024 
1.018 
1.016: 

-1. 020^ 
1. 027: 
Lei6 



38r 953 
1.025 



SECDSD STAGE. 



1 


2.92 


1.52 


1.45 


63. 29 


1. 020 


1 


3.10 


1. 36 


2. 40 


69.68 


vL027 


1 


3,08 


1.76 


2. 21 


72. 31 


1. 027- 


2 


6.60 


1.40 


3. 98 


338. 96 


2.054 


1 


2.00 


1.13 


2.65 


66.60 


1.020 


1 


1.56 


4.95 


1.S5 


.59, IG 


1.936^ 


1 


1,84 


1.28 


1.64^ 


61. 42 


" 1. 018 


2 


6. 04 


V. 46 


3.72 


131. 24 


2r066 


1 


1.90 


1,55 


1. 70 


64.71 


1. 021 


1 


2.07 


. 53 


- V2.7& 


-64.03 


L020 


1 


2. 21 


3.42 


1.53: 


67.48 


:1. 033 


1 


2.13 


3.04 


- - I. la 


66.00 


1.030 


1 


2.11 


3.24 


1.19 


69. 48 


1.031 


1 


2.45^ 


: \ ^.46_ 


2. 21 


- 60.79 


-3.019- 


1 


3. 32 




' 2.57 


66. 11 


1.019 


I 


3,10 




1.81 


- 68. 88 - 


1. 020 


1 


3.64 


. 39 


4. 31 


70.26 


ro35 


1 


3. 65 


L85 


2.44 


68. 80 


1. 026 


1 


. . 5.25 


L 76 


3.27 


^ m78 


:-L035 


1 


4.92 


,05 


2. 59 


- 68.36 


1.029 


2 


8. 14 


_ ^ - . 78 


6.18 


132, 86 


2. 050 


1 


2, 64 


3. S3 


2.34 


67. 22 


1.032 


1 


2.57 


3.97 


1.88 


66,64 


1. 033 


1 


5.36 


3.08 


1.81 


64.33 


1.039 


I 


3.73- 


1.15 


3.14 


.68.55 


1.028 



Early Arnbor 
1 Early Golden . - . . 
White Liberian.. 
Do......... 

Bla<5k Top ....... 

Black Tall ....... 

Africau..... . 

V/bite Mauimoth 
Oomseeaiia_ . . . . . . 

Begular Sorgho.. 
Link's Hybrid ... 

.Do.-..., = .- 
.Sngar Ga^e ...... 

-G oo.se Ifcck ...... 

Bear Tail : 
Iowa lie«l Top ... 
K fAV V aiiety — . . 

Early Orange 

[ Bo--„...,-. 
Orange Cane.-.;.. 
!N"e.eazaiia . ....... 

Wolf Tail ....... 

Gray Top .... 

Liberian .... ..... 

, MastOiloft . -V- . ? f ! 
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Variety* 



Honduras 

Sugar Caiie 

Hybrid No. i 

White Impuee 

Goose Keck 

White African. 

West India^ Sugar Cane . ... . . . . 

Sugar Cane . . . 

l^ew Tariety of Liberian and 

Oomseeana . . . . . . ^. . . 

Mimiesota Early Amber 

Holcus Sacchafatus 

Holcus Sorghum.- 

Helen s Genius, White .... 

\Hdney GantJ „ . 

Total 

Average . . 



la 



40 



Pr. ct. 
5. 04 
3.48 
H.06 
4. 12 

2. 98 

3. C6 
10. 80 

3. 73 

3.44 
2.75 
2. 88 
.G7 
2. 36 

4. 61 



133.89 
3. 35 



Fr. ct. 

5. 04 
.27 
.37 
.90 
.31 
.98 

6. 28 
.30 



.38 

1. 06 

2. 53 



73.40 
1.84 



Pr, ct. 

1. 78 
4.9Q 

2. 8o 
3.13 
1. 87 
5. 02 

5. 50 

1. 87 

2.44 

2. 69 
2. 95 
2. 97 

6. 02 
1.16 



Pr. ct. 
70. 99 

- 73. 52 
71.46 
67. 33 
65.14 
71.62 

126. 60 
67. 46 

66. 47 
66. 51 
72. 98 
52, 09 
108. 00 
68.21 



90.22 
2.41 



3, 679, 24 
69.48 



&1 



1. 045 
1. 023 
1. 019 
1. 030 
1. 017 
1.024 
2 080 
1.024 

1. 020 
1, 041 
1.020 

1. 018 

2. 036 
1. 030 



Pr. cL 



4.18 



41. 117 
1. 029 



.00 



20. 98 . 
. 2.98 



THIRD STAGE. 



Early Amber . , 

Early Golden .................. 

White Liberian . 

Do....................... 

Black Top ... 

Black Tall...... . 

African ........................ 

White Mammoth , 

Oomseeana 

Eegular Sorgho . - , 

Link' s Hybrid 

Do. ..................... 

Sugar Cane ... ....... . . . - . . ... . 

Goose l!^^eek .................. . . 

Bear TaH ..,.-^..-.., 

Iowa Eed Top ... i. ........ . 

New Variety 

Eai'ly Orange 

Orange Cane. - . . . . . . 

Keeazana . . 

Wolf Tail.........:. ............ 

Gray Toi>...... ., .. 

Liberian - 

Mastodon ..; .;. 

Honduras ....... ........ ... . 

Sugar Cane 

Hybrid Ko. 4 

White Iraphee .......... - . 

Goose Neck ..... .... . . 

White African - . . ..... . - - . 

West India Sugar Cane. . . , 

Sugar Cane . , . . ^ ... 

Hew Variety of Liberian and 

Oomseeana ........ ...... 

Minnesota Early Amber . . . » . . . 
!^lous Saccharatns..* ....>-..-. 

Holcus Sorghum . . .......... 

Holcus Cernua, White . ^ ..... . 

Honey Cane . ........ 



Total.... 
Average . 



2. 20 
3. 17 

6. 20 
2, 80 
4. 84 
1.87 
3.82 
6.90 
4.64 
5. 06 

1. 88 
2.39 

2. 98 

2. 79 

7. 89 

5. 98 
6. 16 
4. 40 

12.00 
4.96 
4. 55 

3. 00 
4. 12 

11.20 

6. 80 
6. 25 
3.56 
3. 37 

8. 42 
2. 88 
2.51 

10.48 
3. 21 

3,06 
6. 50 
1. 82 
1.04 
2.78 
4. 61 



177. 45 
3.41 



.58 
L58 
1. 78 
L55 
4.38 

5. 66 
4. 62 

6. 04 
1. 66 
3. 28 
3. 96 
4. 34 
2.94 

.65 
1.26 
1.94 
2. 10 
2.11 
5.54 
1.13 
1.66 
5. 62 
2. 73 
8.12 

7. 58 
3. 88 

.67 
.05 
4.84 



.35 
7. 90 
.24 

.46 

L38 
1.76 
.46 
4.74 
2. 38 



104. 96 
2.02 



4.10 
3. 16 

6. 00 

3. 25 
8.10 
1.19 
8. 46 

7. 84 
6, 18 

52 
2. 40 
3.14 
2. 40 
.5.46 
9.03 
^. 04 
6. 12 

1, 32^ 
4.00 

.84 

2. 57 
2.21 

2. 04 

4. 32 
4. 24 
1.74 
3. 15 
2.31 
6. 42 

3. 23 
5.28 
6.52 
2. 96 

3. 14 

4. 76 
3. 34 

3. 81 

4. 36 
1. 12 



150. 56 
2. 90 



70. 85 
71.33 

143. 24 
70. 41 
141. 00 
58. 89 
134.74 
135. 30 
123. 20 
137. 90 
65. 11 
68. 52 
68. 08 
68. 96 
205.11 
134.14 
145. 16 
69. 15 
137. 78 

68. 51 
66. 67 

69. 23 
66. 67 

133. 84 
132. 76 

68. 39 
69. 16 
71.25 

135. 08 
60.29 

69. 83 
128. 18 

70. 13 

65.00 

136. 58 
66. 97 
59. 67 

107. 46 
71.44 



3, 536. 88 
68. 02 



1. 021 j 

1, 023 j 

2. HH I 
1.025 I 



2. 052 

1. 039 

2. 048 
2. 068 
2. 046 

2. 044 
1. 031 
L033 
1.027 

1. 022 

3. 066 

2. 040 
2. 046 

1. 035 

2. 080 
1. 032 
1. 030 
1. 043 

1. 034 

2. 088 
2. 070 
1. 044 
1.028 

1. 019 

2, 068 

1. 020 
1.019 

2. 090 
1. 021 

1. 021 
2. 046 
1.025 

1. 020 

2. 052 
L 029 



53. 491 
1. 029 



5. 86 



.4. 36 



.5.84- 
2 81 
7. 54 
5. 84 
3.11 



6.46 



1.31 



43. 07 
3. OS 
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.Variety. 



Early Amber . . 

Eaiiy Golden 

Wlii'te LiBerian ..... . ........ , 

Bo... 

BlaekTop .... ............. 

3ilack TaU ....... . . . . . .. ..... . . 

African. ........ . . . . .-. , . ....... 

Wliite Mammotli ^ . . . < 

Oomseeana . . r - - . ~. i. ....... i. . . 

BegularSorijlio , 

Ifink' a Hyljiidj . . 

Bo...................... 

Sugar Cane ...... .. 

Goose Neck 

Bear Tail 

10 wa Red Top 

jt^ow Variety 

Early Oraug©: . — - — .... 

Do 

Orange Cane, . . . ... . . . . . . . . 

Neea^ana .....1 ............. ... 

Wolf Tail. 

Gray Top .... . . . , 

Liberian . , , . - . - ... ^ , 

Hastodon,. ._ . * V ............. , 

Honduras ^ . . — 
Su^e&r.Cane 

11 vbrid No. 4 — 

:\V bite impbee. . . ...... — , 

ijoose Keck,., . _. . . , . * , 

White African . ............ 

West lidla Sugar Cane 

Sugar Gaie . . 

New Variety of Liberiaa iand 

Odmseeana-V -- . 

Minnesota Early Amber . - - . . . . 

Holeus Saccharatus . ^ ........ . 

Holcus Sorghum .............. 

Holcus Gernus, White , . . . . . - . , 

: Honey C^e . ................ , 

Total 

ATerage ................. 



46 



Pr,ct. 
5.56 

4. 02 
5.48 
3.18 
3. 52 
4.65 
3. 10 
2. 71 
3.43 
1.86 
6. 99 

2. 72 
2.63 
3.15 
3.72 

3. 05 
3.29 
5.18 
6.21 
5.26 
4.97 
2.69 
6. 68 
6.28 
8.C2 

5. 21 
6; 80 
3.49 
4.22 
4. 78 
2.99 
5.06 
3.01 

4.02 
3.17 
1.27 
3. 55 
.98 
5.19 



157. 79 
3.43 



Pr. ct. 
1. 62 
3.08 
2.40 

1. 25 
1.47 

18.72 
1. 20 
6.74 
1.36 

2. 43 
16,56 

7.4a 
4.39 

.55 

.60 
1. 11 
1.00 
2. 05 
4.55 
1 1.10 
J. 15 
5.96 
10. 82 
3.27 
5.94 
4.19 
2.12 

.11 
"3.55 
1.^5 

.62 
5.27 



.81 
2.81 



2:72 
2. 64 



128.06 
2.78 



Pr. ct. 
7.00 
4, 00 
4. 10 
9.82 
4.10 

10.80 
3, 38 
3.69 
2.91 
2.78 

13.86 
1.86 
3. 97 
3. 88 
3.56 
3. 05 
3.31 
2.52 
2. 29 
2.64 
3. 71 
2.62 
4.90 
2. 85 
C. 08 
2.58 
8.0O 
5.95 
2.01 
1.70 
2. 00 

'""2.' 23 

2.57 
2.21 
4,01 
lv-35 
3. 19 
2. 60 



146.43 
3. IS 



Pr. ct. 
128. 76 
134.06 
130. 10 
74. 14 
70.49 
175. 59 
65. 09 
Co. 05 
65.94 
71.57 
206. 25 
65. 19 
71. 68 
71. 66 
69.43 
71.17 
73.03 
70.02 
67.89 
71.79 
' -70.43 

67. -56^ 
139. 80 

68.43 
137. 98 

63.78 
14Lo8 

73.89 

- 71. 07 
69,29 
67.50 
69.75 

68. 01 

64.25 

- 71.71 
. 56.27 

63. 66 
' 54. 63 
72.28 



!il36.21 
68.18 



IS 



2.024 
2. 042 
2. 050 
1. 021 
1. 028 
3. 132 
1.028 
1.046 
1.027 
1. 026 
3.132 
1.047 
1. 037 
1. 022 
1.023 
1.025: 
1.025 
1. G35 
1. 050 
1. 033 

1. 036 
1.043 

2. OPS 

1. 046 
2.070 
1.043 

2. 050 
1.020 
1. 037 
1. 032 
1. 024 
1.050 
1. 020 



1. 026 
1. 024 
1. 032 
1.020 
1.030 
1.035 



47. 477 

- 1. 032 



Pr. ct. 



.34 



2.84 



.65 



.00 



FIFTH STAGE. 



1 


2.61 


. 09 


2.80 


63. 80 


1.023 






2 


5.24 


3v38 


8.20 


137.70 


2.048^ 






2 


4,95 


3.58 


9.06 


130. 68 


2.050 






1 


3.25 


1.98 


4. 15 


72.39 


1.028 






1 


3.30 


2.34 


3.23 


71.89 


1.032 






2 


4.58 


11.58 


8. 56 


120.00 


2. 086 




■"8.* 72' 


1 


1. 79 


3.25 


2. 77 


69. 07 


1.030 






1 


3.28 


7. 71 


1. 87 


69.17 


1.050 


"'2.' 56^ 


*'"7.'i5 


1 


1.88 


2.86 


5.72 


68. 15 


1. 029 






1 


2. 92 


1.20 


1.74 


69. 41 


1. 026 






4 


10.92 


18. 6O: 


8.54 


278, 88 


4. m 




moi 


2 


5.32 


M.94 


3. 24 


135.28 


2,096 


""6.'36' 


13. 18 


3 


6.93 


18.42 


7;47 


205.71 


3.126 


4.02 


17.82 


1 


3.25 


.51 


1. 81 


72.00 


1.023 






1 


3. 65 


,87 


5.22 


70. 11 


1.024 






1 


3, 51 


.87 


3.41 


69, 63 


1. 026 






1 


3.33 


.41 


4.73 


70. 95 


1 026 






1 


5. 83 


a 24 


K20 


71.01 


1.041 




2.17 


2 


11,80 


7-88 


3.74 


136. 18 


2.090 






1 


5.61 


1,26 


2,19 


71.39 


1.032 






1 


5.48 


1.85^ 


.83 


69. 1& 


1.038 






2 


7.02 


14.^ 


5. 66 


135.42 


2. 102 


i. 58 


10.42 


2 


6.62 


12. S8 


6.76 


135.62 


2.116 




5.88? 


1 


7. 26 


4.52 


2. 31 


59.95 


1. 050 




3.85 


1 


4.62 


4.75 


1. 25 


69.55 


1. 040 




3.^ 



Early Amber. . - - 
Early Golden -_ - , 

Wliite Xtberian . ... . . 

Black Top . . .-w.., 
BlackTall....-*. ...... 

African — . 
White Mammoth - 
Oomseeana..-.....-.,, 

!Eegular Sorgho 

Link's Hybrid - - 

Bo.....^......«.i 

Sugar Cane . . . - . -i - i . 
, Goose Neck. - ......... 

Bear Tail .... 

Iowa Red Top. 
■ New Variety 

Eaily Orange . .... , 

_ Bo.-... ...... 

Orange Cane. . i.. .. ... 

Neeazana . ............ 

Wolf Tail, ........... 

Gray Top . . , , ... . 

Liborian ... . * . . . . . . . . . 

Mastodon.^............ 
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Honduras 

Sugar Cane 

Hybrid No. 4 

white Imphee. 

Goose Neck 

White jWrican 

"West India Sugar Cane 

Sugar Cane 

New Variety, of Liberian and 

Oomseeana 

Minnesota Early Amber 

Holcns Saccbaratiia 

EblcoB Sorghum 

HolcuB Cemus, "White 

Honey Cane 

Total 

Average 



Fr. ct. 
C. 12 
COO 



11.28 
7.40 
1. 54 
G.91 



3.84 
1.62 
7.67 



2. 94 
3. 52 
2. 58 
2.49 

2.48 

2. 08 
3.21 

3. 20 



Pr. ct. 
C!). 21 
131. IG 
71.43 



C8. 79 

f)6. 58 
70. 32 
48. 17 
56. 29 
44. 36 
71.70 



2. 086 
2. 078 
1.028 
1.054 
1.026 

1. 029 
1.021 
1.038 
1. 025 
1. 056 
1. 039 



52. 880 



SIXTH STAGE. 



Early Amber .... 

Eaiiy Golden 

"White Liberian.. 



Do.. 



Black Top 

Black Tali , 

African ■ 

White Mammoth . 
Oomseeana 



Link's Hybrid - . 



Do.. 



Sugar Cane 

Goose Neck 

Bear Tail , 

Iowa lied Top . . 
Now Vatiety.... 
Early Orange ... 



Do.. 



Orange Cane 

Neeazana 

Wolf Tail 

Liberian 

Gray Top 

Mastodon 

Honduras 

Sugar Cane 

Hybrid No. 4 

White Iinpbee 

Gooso Neck , 

White African 

West India Sugar Cane 

Sugar Cane 

New Variety, of Liberian and 

Oomseeana 

Minnesota Early Amber 

Holcus Saccharatus 

Helens Sorghum 

HolcuB CeriiUB, White 

Honey Cane 

Total , 

Ayerage 



1 


3. 17 


3.10 


2.42 


68, 23 


1. 047 


1 


2.95 


4.04 


3. 67 


68. 01 


1. 036 


1 


3. 21 


2.85 




r2, 78 


1.032 


1 


3. 15 


4. 09 


[99 


09. 23 


1. 038 


1 


3. 81 


2.45 


8. 45 


71.48 


1. 033 


1 


1. 19 


7.93 


4. 50 


58. 08 


1. 050 


I 


1.99 


4.41 


1. 04 


68. 00 


1. 035 


1 


3.52 


6.13 


2. OG 


09. 35 


1. 046 


1 


3.47 


L23 


2, 60 


67. 57 


1. 026 


1 


3.53 


2.15 


2.69 


67. 77 


1. 027 


2 


5.48 


13.56 


6.24 


137.16 


2.090 


2 


4. 62 


18. 50 


5:60 


126. 98 


2. 114 


3 


7.71 


20.46 


8.49 


209. 46 


3. 144 


1 


4.04 


1. 91 


2.28 


72. 34 


1.033 


11 3. 89 


.92 


2.29 


67.49 


1.028 


1 


4.11 


.92 


2. 52 


68. 39 


1.027 


1 


4. 32 


.81 


2. 37 


G4. 20 


1.026 




9.94 


14. ri) 


5. 28 


133. 04 


2. 116 




12. 24 


10.84 


7. 56 


1.33. 80 


2.110 


1 


-,. 06 


3.67 


3. 57 


70. 95 


1.040 


1 


5. 84 


2.78 


2.91 


68. 10 


1.040 


1 


2. 08 


7.93 


5. 75 


68. 67 


1. 053 




C. 03 


8.32 


2. 33 


63. 05 


1.0G4 


1 


3. 88 


4.83 


3. 55 


53. 23 


1.044 


1 


4. 21 


8.07 


1. 96 


68. 43 


1. 053 


1 


0. 04 


5.96 


1.75 


71. 41 


1.055 


1 


4, 36 


.73 


2.34 


G5. 90 


1.020 


1 


4. 67 


.13 


3.55 


70. 01 


1. 029 


1 


4. 68 


7.41 


2. 42 


68. 36 


1.054 


1 


4. 89 


4. 09 


2. 54 


58.45 


1. 046 


1 


3. 70 


.81 


2. 43 


67. 66 


1.023 


1 


4. 00 


11.18 


1.27 


61. 05 


1. 070 


1 


4.19 


.37 


3. 71 


67. 90 


1.021 


1 


4.77 


.18 


1. 99 


67.86 


1. 030 


1 


3. 45 


1.99 


1.09 


66. 72 


1.026 


1 


2. 59 


2.82 


4. 47 


41.86 


1.037 


2 


1. 88 


2. 92 


3. 82 


94. 72 


2.042 


1 


1. 64 


C.14 


4. 44 


41.34 


1. 017 


1 


4. 17 


7.30 


1. 10 


71. 23 


1.050 


42 


162. 96 


197. 81 


118.06 


2, 823. 03 


43. 785 




3. 88 


4.71 


2.81 


67.21 


1.042 
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Variety. 



Early Amber 

Early Golden , 

White Liberian 

Do 

Black Top 

Black TaU 

African 

White Mammoth 

Oomseeana 

Regular Sorgho 

Link's Hybrid 

Do ^ , 

Sugar Cane * 

Goose Neck , 

Bear Tail 

Iowa Red Top 

New Variety 

Early Orange 

Do 

Orange Cane , 

Neeazana 

Wolf Tail 

Gray Top , 

Liberian 

Mastodon 

Honduras 

Sugar Cane 

Hybrid No. 4 

white Imphee 

Goose Neck 

White African 

West India Sugar Cane 

Sugar Cane 

New Variety, of Liberian and 

Oomseeana 

Minnesota Early Amber 

Holcus Saccharatus 

Holcus Sorghum 

Holcua Cernus, White 

Honey Cane 



Total .... 
Average . 



si 

J25 



42 



Pr. et. 
3.54 
3. 00 

3. 03 

2. 84 

4. 53 

3. 38 
2. 52 
2.17 
4.11 

1. 55 

4. 02 

2. 61 
5.16 

4. 23 

3. 30 
3. 73 

3. 63 

5. 64 
5. 89 
5. 54 

5. 58 

2. 82 

4. 30 
4. 37 

6. 01 
8. 76 
4.43 
5. 07 
3. 01 

3. 35 
7. 92 

3. 25 

4. 76 

4. 89 
3. 38 
2. 76 
2. 40 
1. 85 
8. 94 



155. 26 
3. 69 



Pr. cL 

4. 83 

5. 25 
5.21 

6. 94 
3.41 

39. 58 
6. 96 
9. 55 
2.18 
5. 74 

21.64 
8.01 

14.02 

2. 29 
2. 12 
5. 28 
4. 92 
5. 23 
4. 88 
6.33 

3. 76 
9. 62 
6.22 

1€. 93 

4. 41 
19. 78 

4. 95 
1. 56 
8. 85 
7. 48 

.52 
14.07 

.71 

1.67 
.39 
3. 18 

6.94 
5.96 
16. 68 



255. 47 
6. 08 



Pr. cL 

3. 63 
1. 17 
1.35 

1. 25 
. 50 

8. 74 

4. 86 

2. 74 

1. 83 

3. 22 
6.46 
3. 87 

11. 54 
.82 
2. 13 

2. 59 



4. 76 
4. 76 

1. 90 

2. 71 
4. 33 
1. 58 

3. 00 
1. 96 

3. 58 
1.19 
1. 59 
4.85 

4. 83 
9. 40 
2.04 
2.77 



4. 56 

4. 28 
9. 72 
4.51 
4. 18 



124. 37 
3. 03 



Pr. ct. 

65. 79 

66. 39 
72. 07 
60. 33 
70.23 

114. 82 
69. 11 
66. 47 
70. 82 
56. 34 

128. 48 
63. 72 

139. 44 
66. 45 
74. 02 
70. 79 
68. 51 
68. 09 
66. 72 

68. 31 

69. 27 
66. 00 
66.16 
56. 36 
69. 07 

133. 40 
62. 95 
66. 38 
66. 29 

62. 36 
135. 32 

63. 27 
72. 29 

76.81 
72. 77 
42.72 
94. 92 
48. 30 
132. 62 



2, 848. 22 
67. 81 



1. Oil 
1.040 
1. 042 
1. 047 
1. 042 
2. 120 
1.046 
1.054 
1. 034 

1. 046 
2. 120 
L052 

2. 098 
1. 034 
1. 029 
L043 
1.042 
1. 052 
1. 051 
1. 053 
1. 041 
1. 061 
1. 049 
1. 071 
L049 
2. 124 
1.045 
1. 034 
1. C65 

1. 053 

2. 074 
1. 075 
1, 031 

1. 035 
1. 034 

1. 038 

2. 064 
1.047 
2.112 



44. 039 
1. 048 



EIGHTH STAGE. 



Early Amber .... 
Early Golden .... 
White Liberian . . 

Do 

Black Top 

Black Tall 

African 

White Mammoth 

Oomseeana 

Regular Sorgho.. 
Link's Hybrid... 

Do 

Sugar Cane 

Goose Neck 

Bear Tail 

Iowa Red Top ... 
New Variety .... 
Early Orange.... 

Do 

Orange Cane 

Neeazana 

Wolf Tail 

Gray Top 

Liberian 

Mastodon........ 



3. 57 


3. 53 


3. 27 


65. 81 


1. 036 


2. 97 


5. 42 


1.17 


09. 57 


1. 046 


3. 01 


5. 63 


5. 04 


72. 61 


1. 041 


2. 98 


7. 15 


3.38 


71.83 


1. 030 


2.45 


6.41 


3. 20 


65. 45 


1. 044 


2. 70 


23. 00 


4. 48 


113. 38 


2. 128 


2. 93 


5. 82 


4. 62 


66.71 


1. 047 


2. 41 


12. 07 


1. 32 


70. 35 


1. 066 


1.46 


9. 38 


3. 44 


69, 60 


1.050 


2. 96 


3. 42 


3. 35 


71. 19 


1. 034 


3. 01 


9.04 


2. 69 


69. 30 


1. 058 


2. 70 


11. 25 


1. 55 


67.50 


1.064 


2.24 


9.11 


4. 27 


67. 85 


1.056 


8.66 


8. 42 


5. 56 


139. 94 


2. 082 


3. 83 


3. 34 


.73 


68. 74 


1.038 


5. 86 


13. 56 


6. 64 


141. 40 


2. 092 


3. 33 


6. 00 


2. 44 


69. 80 


1.045 


5. 44 


10. 69 


1. 67 


62. 72 


1. 073 


4. 24 


13. 31 


2. 43 


58. 69 


1. 076 


4. 88 


7. 85 


2. 20 


68.94 


1.058 


11. 02 


11. 68 


5. 80 


139. 18 


2. 104 


3. 16 


12. 27 


.98 


65. 77 


1. 060 


3. 90 


9.18 


1. 68 


64. 46 


1. OCO 


4.54 


11. 06 


2. 58 


66. 55 


1.073 


3. 47 


7. 75 


2. 93 


69. 76 


1. 053 



1.18 




.79 




.76 




15. 82 


20. 60 


8. 34 


10. 90 


4.48 




"3.' 34' 


'""'8.'82 


7.00 


10. 65 


2. 60 


9.20 






1. 06 




.23 





3. 58 


13. 55 


6. 04 


13. 00 


.77 






10. 92 


8.13 


10. 78 


3. 00 


7.77 


3. 94 


10.81 


L 35 


7.44 
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Variety. 



Honduras , 

Sugar Cane 

Hybrid No. 4 

White Imphee 

Goose Neck 

White African 

"West India Sugar Cane 

Sugar Cane 

New Varfety, of Liberian and 

Oomseeana 

Minnesota Early Amber , 

Holcua Saccharatus 

Holcus Sorghum 

Helens Cemus, White 

Honey Cane 

Total 

Average 



<v a 
!25 



Pr. ct. 

5. 86 
4. 90 

10. 94 

6. 64 
10. 46 

3. 85 

3. 34 

4. 62 

10. 28 
.96 
2. 48 
1.51 
.77 
6. 98 



166. 55 
3. 70 



00 

2 

o 
:3 

U2 

Pr. ct. 

8. 30 

3. 74 

4. 02 
25. 80 
16.14 

4. 29 
14. 86 
4.76 

8. 56 

6. 86 

7. 64 
2. 94 
7. 74 

12. 58 



836. 25 
7.47 



Pr. ct. 

1. 29 
3. 32 
6. 32 
5. 40 
3.54 
1.96 

2. 43 



7. 60 
1.31 
3.46 
3. 96 
4.60 
7. 88 



118. 47 
2.63 



Pr. ct. 
66. 70 

71. 38 
132. 72 
122. 32 
132. 08 

67. 85 
53. 10 
64. 53 

132. 40 

72. 00 
50. 38 
48. 60 
53. 38 

132. 26 



004. 50 
66. 76 



1. 061 

1. 045 

2. 076 
2. 142 
2. 112 
1. 039 
1.083 

1. 037 

2. 086 
1.040 
1. 056 

1. 034 
1. 052 

2. 098 



Pr. ct. 
1. 15 



13.76 
2. 14 



4. 59 
1. 70 



2. 37 



47. 345 
1. 052 



NINTH STAGE. 



3 


8 19 


99 OR 
ttL. CD 


0. 0/ 


199. 38 


3. 141 


7. 80 


2% 2? 


4 


9! 52 


37. 04 


ll. 20 


268. 48 


4. 220 


16. 32 




2 


6.10 


15. 62 


7. 34 


131. 14 


2. 104 


2. 18 




1 


2. 78 


9. 05 


4. 96 


68. 21 


1. 054 


1.31 




3 


10.05 


26. 10 


6. 51 


205. 08 


3. 165 


9.54 




3 


3. 51 


43. 26 


7. 35 


161. 61 


3. 231 


32. 40 


US 


1 


2. 78 


4. 76 


4. 40 


66.88 


1. 042 






2 


4. 78 


20. 18 


7.62 


132. 04 


2. 140 


7. 78 




1 


2. 38 


7. 27 


3. 27 


70. 39 


1.048 


1. 62 


1 


3. 14 


5. 47 


2. 96 


70. 24 


1. 045 






1 


1. 07 


14,74 


2. 55 


65. 40 


1. 078 


11. 12 


tl 


1 


1. 98 


12. 22 


2. 54 


63. 39 


1. 069 


7. 70 


1 


1. 28 


13. 64 


2.12 


75. 73 


1. 071 


10. 24 




2 


7.22 


11.52 


6. 06 


137. 74 


2. 096 




lis* 


3 


11. 61 


15.84 


9. 03 


204. 75 


3. 138 






2 


8. 12 


10. 52 


6.38 


139. 42 


2. 088 




10.78 


2 


6. 90 


13.82 


6. OG 


139. 32 


2.084 


.86 




1 


2. 98 


12. 30 


1.50 


€6. 84 


1. 069 


7. 91 


11.91 


1 


3. 91 


11. 02 


1. 86 


66. 42 


1. 0C9 


5. 85 


11. 21 


1 


4.15 


12. 06 


.95 


65. 27 


1.069 


6.96 


1L22 


2 


12. 38 


11.22 


4. 52 


141. 98 


2. 108 




W.72 


'i 


4.78 


25. 68 


4. 84 


132. 90 


2. 142 


16. 06 


17.401 




7. 30 


22. 70 


2. 72 


153. 80 


2.130 


12. 63 


19.44 


1 


4.62 


11. 99 


3. 15 


64. 63 


1. 075 


4. 23 


11.83 


1 


4.25 


8. 98 


1.48 


66. 23 


1. 057 


3. 25 


&06 


1 


4. 31 


11. 89 


1.99 


62. 82 


1. 072 


5. 59 


11 U 




9. 04 


11.54 


5. 32 


131. 70 








1 


5.11 


3. 81 


2. 85 


70. 02 


1. 040 






1 


2. 57 


12. 49 


1. 84 


66.91 


1. 068 


8. 08 


U.28 


1 


4. 40 


10. 25 


1.76 


64. 26 


1.065 


4. 03 


0.U 


1 


2. 42 


9. 27 


2.20 


G5. 17 


1.058 


4.G5 


1 


2. 53 


15. 78 


2. 09 


67. 18 


1. 083 


11.16 


15.26 


1 


4. 84 


3. 94 


2. 35 


69. 50 


1. 0J2 






2 


9. 50 


11.46 


4.88 


131. 98 


2. 096 




5.^ 


4 


13. 08 


27. 04 


9. 68 


284. 32 


4. 180 


'"'4.' 88' 


1 


2. 27 


7. 95 


3. 73 


42. 91 


1. 057 


1. 95 


6.99 


1 


1. 00 


5. 32 


4.16 


43. 67 


1. 044 


.16 


3.87 


1 


.90 


10. 39 


5. 13 


47. 96 


1. 063 


4. 26 




1 


4.47 


7.08 


2. 51 


71. 94 


1. 052 


.10 


"""6.'66' 


CO 


198. 11 


525. 69 


155. 71 


4, 074. 53 


63. 3P5 




396.07 




3. 30 


8.76 


2. 60 


67. 91 


1. 056 


"2.' 86 


9.21 



Early Amber 

Early Golden 

White Liberian 

Do 

Black Top 

Black TaU 

African , 

White Mammoth 

Oomseeana 

Regular Sorgho , 

Li&'s Hybnd , 

Do: 

Sugar Cane.-.. 

Goose Neck 

Bear Tail 

Iowa Rod Top , 

New Variety 

Early Orange 

Do 

Orange Cane 

Neeazana.. , 

Wolf Tail , 

Gray Top 

Liberian 

Mastodon 

Honduras 

Suffar Cane 

Hybrid No. 4 

White Imphee 

Goose Neck 

White African 

West India Sugar Cane 

Sugar Cane 

New^ Vaiiety, of Liberian and 
Oomseeana. 

Mhinesota Early Amber 

Holcus Saccharatus 

Holcus Sorghum 

Helens Cernus, White 

Honey Caue 



Total .... 
Average . 
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Variety. 



Early Amber , 

Early Golden , 

White Liberian , 

Do 

Black Ton 

Bla<jk Tall 

African , 

White Mammoth 

Oomseeana 

Kegular Sorgho 

Link's Hybrid 

Do 

Sugar Cane 

Goose Neck 

Bear Tail 

Iowa Red Top 

New Variety , 

Early Orange , 

Do «. 

Orange Cane 

Neeazana 

Wolf Tail 

Gray Top 

Liberian 

Mastodon 

Hondnras 

Sugar Cane 

Hybrid No. 4 

White Imphee 

Goose Neck.- 

White African 

West India Sugar Cane 

Sugar Cane 

New Variety, of Liberian and 

Oomseeana 

Minnesota Early Amber 

Holcus SaccharutuB 

Helens Sorghum 

Holcus CemuB, WTiite 

Honey Cane 



Total.... 
Average . 



03 



EB 

Pr. ct. 
5.82 
4. 96 
2. 38 
2.48 



2. 32 

3. 98 
3. 10 
8.43 
1.55 
4. 10 
1.10 
3.01 
9. 12 
5.94 

IG. 80 
3. 61 
3.98 
3. 66 
4.63 
2. 51 
2.72 
4.07 
6.09 
6.64 
3. 92 
4.96 
2, 74 
2, 05 
2.25 
L89 
4. 10 

8.42 
5.28 
2. 10 
.81 
.60 
5. 49 



63 



157. 31 
2.96 



Pr. Ct. 
18. 52 
22.28 
11.34 
11.02 

6.25 
15.75 

7.84 
28.16 
17. 00 
23. 46 
13. 42 
25.26 
15.14 

8.84 
16.83 
19.34 
39. 10 
11. 88 
13. 81 
12.83 

9.33 
14.69 
14.38 
11.83 

4.66 
27.64 

6.63 

5.75 

8.58? 
1L69 

8. 11 
17.44 

6.62 

15.80 
2L 00 
7.23 
4.24 
9.34 
9.02 



530. 13 
10.00 



Pr. ct. 
5. 62 
3. 20 
2.25 
1. 56 
3. 86 
5.18 
2. 30 

5. 82 

6. 38 
10.20 

2. 60 
5. 20 
2. 48 
2.84 

13. 38 
4.64 
14.25 

3. 23 
3.63 
1.68 
2.44 
L82 
2.89 
1, 29 
1.00 
4. 78 
1.97 
1.73 
L62 
4.34 
4. 15 
4.33 
3.07 

7.32 
4.48 
3.37 
4.31 
3. 56 
2.36 



153.89 
2.90 



Pr. ct. 
120.00 
133. 90 
69.40 
65.79 
78. 48? 
55. 15 
65. 20 
125. 96 
131. 06 
183. 09 
64. 88 
128. 14 
61. 81 
68. 81 
204. 60 
137. 26 
355.30 
65. 39 
62.26 
65. 78 
64.58 
55.92 
61*00 
67.01 
66.26 
130. 36 
68.42 
70. 37 
70.02 
53.71 
65. 08 
60.86 
65.73 

133. 86 
127.96 
44. 44 
43. 89 
49.51 
66.54 



3, 489. 94 
65.84 



2.114 
2.122 
1. 065 
I. 062 
1.044 
L 087 
L051 
2. 158 
2.102 
3. 156 
1. 071 
2.142 
1. 079 
1. 058 
3. 156 
2,116 
5. 260 
1. 071 
1. 083 
1.073 
1.064 
1. 078 
1.078 
1. 070 
L 046 
2. 150 
1.046 
1.045 
1.051 
1. 065 
1. 054 
L088 
1. 051 

2. 114 
2.120 
1. 051 
L042 
1. 055 
1. 061 



56. 255 
1. 061 



ELEVENTH STAGE. 



Early Amber 

Early Golden 

White Liberian . . 

Do 

Black Top 

Black TaU 

African 

White Mammoth 

Oomseeafia 

llegular Sorgho.. 
Link's Hybrid ... 

Do 

Sugar Cano 

Goose Neck 

Bear Tail 

Iowa Red Top . . . 

New Variety 

Early Orange .... 

Do 

Orange Cane 

Neeazana 

Wolf Tail 

Gray Top A 

Liberian ..... 

Mastodon 



2. 47 


12.25 


2. 87 


64.66 


1. 066 


6.91 


11. 13 


L 76 


13.84 


2.91 


64. 26 


L 072 


9.17 


13.03 


1.49 


14. 39 


3. 36 


64. 02 


1. 073 


9.54 


13.96 


L 63 


14.60 


L85 


63. 75 


L 073 


n. 12 


13.53 


1. 15 


9. 31 


3. 46 


68.54 


1. 049 


4.60 


8. 12 


.78 


n.97 


7. 34? 


56. 41 


L065 


3. 85? 




3. 03 


6.52 


4. 31 


68.83 


1. 050 




7.01 


3. 76 


31.46 


4. 82 


130. 10 


2. 156 


22.88 




L95 


5.67 


2. 38 


66. 71 


1. 039 


1.34 


5.10 


1. 86 


8.60 


2.87 


65. 52 


L 054 


3. 87 




3. 48 


3L 70 


5.34 


119. 26 


2. 164 


22.88 


31. 06 


3. 38 


31.60 


5. 18 


128. 08 


2.164 


23.04 


30.46 


L74 


14. 88 


1. 98 


62. 57 


L075 


11.16 




1. 89 


12. 98 


1.98 


61. 24 


L 068 


9.11 




3.94 


3. 77 


7. 15 


67. 93 


1. 056 




7.86 


1. 77 


11. 69 


3.31 


68. 39 


L 061 


6. 61 


n.i8 


L 61 


14.54 


3. 37 


65. 42 


L073 


9.56 


3. 33 


15,95 


2. 31 


61. 26 


L 088 


10. 31 


15. 41 


2. 81 


16.54 


2.52 


61. 98 


L 088 


n. 21 


16.23 


3.31 


15.22 


3. 58 


64. 17 


1. 086 


8. 33 


15.16 


3. 71 


13.24 


1. 45 


60.19 


L076 


8.08 


12. 98 


1. 80 


16. 50 


3. 20 


59.32 


L086 


11.50 




4.57 


D. 65 


1. 11 


69.65 


L 063 


3.97 




6.58 


1L66 


2.30 


65.97 


L075 


3. 78 


10.69 


L45 


14.80 


2.96 


58.62 


L075 


10.39 


13.8a 



REPORT OF THE CHEMIST. 

ELEVENTH STAGE— CoDtiuued. 
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Variety. 



Honduras 

Suffar Cane 

Hj'brid Ko. 4 

White Imphee 

Goose l^Teck 

Wliite African 

West India Sugar Cane 

Sugar Cane 

New Variety, of Liberian and 

Oomseeana 

Minnesota Early Amber 

Holcus Saocharatus 

Holcns Sorghum 

Holcus Cernus, White 

Honey Cane 



Total .... 
Average . 



441 



O 

Pr. ct. 
3.26 

3. 44 
17. 36 

1.77 
3.28 
3. 10 
2. 30 
4.92 

3. 10 

4. 54 
1. 57 

.87 
. 94 
lo! 38 



120. 70 
2. 74 



CO 

Pr. ct. 
13. 45 

6. 31 
33. GO 
15. 52 
11.10 
11.32 
17.64 

3. 19 

12. 30 
22.52 
5.53 
3. 08 
10.28 
17. 04 



52& 38 
12. 01 



eg 

Pr.'ct. 
1.92 
5.24 
10. 64 

1. 67 

2. 35 
2. 88 

2. 94 

3. 04 

2.22 
9. 18 

4. 83 
3. 81 
5.89 
2.96 



128. 95 
2. 93 



2 



Pr. ct. 
67.92 
68.48 
269. 48 

64. 60 

65. 32 

65. 43 
62. 61 

66. 36 

59.39 
131. 60 
44. 55 
36. 66 
50.10 
139.2^ 



2, 747. 36 
62. 44 



1.073 
1. 049 
4.216 
1. 079 
1. 066 
1. 066 
1.090 
1.040 

1.067 
2.130 
1.047 
1. 031 
1. 062 
2. 118 



46. 989 
1. 068 



Pr. et. 
8. 27 



5. 60 
12. 08 
5. 53 
5. 34 
12. 40 



6. 98 
4. 40 



3. 45 
3,50 



6.34 



TWELFTH STAGE. 



Early Amber 

Early Golden 

White Liberian 

Do 

Black Top 

African 

White Mammoth 

Oomseeana , 

Eegular Sorgho 

Link's Hybrid 

Do 

Sugar Cane 

Goose Neck 

Bear Tail 

Iowa Red Top 

New Variety 

Early Orange 

Do 

Orange Cane , 

Neeazana , 

Wolf Tail 

Gray Top 

Liberian 

Mastodon 

Honduras 

Sugar Cane 

Hybrid No. 4 

W^hite Imphee : . . 

Goose Neck 

White African , 

West India Sugar Cane 

Sugar Cane - 

New Variety, of Liberian and 

Oomseeana , 

Minnesota Early Amber 

Holcus Saccbaratus , 

Holcus Sorghum 

Holcus Cemus, White , 

Honey Cane 

Total 

Avei-age 





1.86 


12.96 


5.04 


63. 37 


1. 072 


6. 06 




1. 33 


14.64 


4.96 


60. 76 


1.075 


8. 35 




L34 


14.64 


4. 74 


65. 79 


L076 


8. 56 




1.57 


14.86 


3.99 


63.22 


1. 075 


9.29 




3.41 


10.07 


2. 30 


63. 77 


1. 061 


4.36 




2.92 


6.76 


1.98 


65. 18 


1. 046 


L86 




2.98 


32. 20 


13. 50? 


71. 78 


2. 168 


15. 72 




3. 57 


5.49 


1. 83 


66. 18 


L042 


.04 




1. 98 


8.29 


3v76 


59. 38 


L 051 


3.55 




1.50 


14.80 


3. 28 


65. 86 


1. 080 


10.02 




1.3g 


15.58 


3.51 


65.11 


1. 082 


10. 69 




1. 36 


15. 60 


3. 01 


60. 13 


1. 082 


11. 23 




2. 59 


10. 28 


2. 14 


65. 26 


LQ62 


6.55 




2.62 


12.05 


2.15 


64. 02 


1. m 


7. 28 




1. 35 


13. 72 


1.96 


57. 69 


1. 068 


10. 41 




4. 70 


26.84 


3.52 


134. 68 


2. 144 


18. 62 




2. 43 


17. 26 


3. 19 


58. 16 


1. 091 


11. 61 




2. 81 


16. 95 


2. 71 


59.96 


1.090 


11. 43 




3. 27 


1C.34 


1. 65 


57.44 


1. 087 


11. 42 




4. 67 


7. 59 


1. 83 


68. 70 


1.057 


1. 09 




3. 22 


33. 86 


6. 22 


123. 06 


2. 172 


24. 42 




3. 61 


12. 64 


3. 05 


68. 20 


1.075 


5. 98 




2. C8 


31. 76 


5.30 


126. 28 


2. 156 


23. 78 




1.20 


15.48 


2. 85 


64. 81 


1. 072 


11. 43 




10. 20 


19. 32 


5. 52 


142. 40 


2. 130 


3. 60 




3. 24 


4. 00 


2.91 


67. 32 


1.039 






3. 34 


11. 66 


2. 37 


69. 05 


1. 065 


5. 95 




1. 15 


16. 85 


3. 25 


58. 33 


1. 082 


12.45 




2. 21 


13. 14 


2. 58 


46. 09 


1.0G8 


8. 35 




2. 03 


13. 36 


3. 24 


61. 75 


1. 073 


8. 09 




1.70 


18. 87 


3. 07 


62. 55 


1.087 


14.10 




4.30 


9. 39 


1. 71 


71. 32 


1.059 


3. 08 




3. 02 


13. 03 


3. 20 


68. 78 


1. 075 


6. 81 




1. 47 


15.40 


1.76 


64. 60 


1. 060 


12. 17 




.87 


3. 87 


5. 58 


46. 42 


1. 042 






.92 


10. 17 


4.13 


34. 98 


1. 064 


5. 12 




1.16 


12. 16 


5. 13 


34.49 


1. 070 


4. 87 




5. 68 


6. 97 


2. 32 


69. 03 


1. 055 




40 


98. 72 


522. 35 


119. 45 


2, 500. 01 


42. 847 






2. 47 


13. 06 


2. 98 


62. 50 


1.071 


7. 61 
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REPORT OF THE COMMISSIONER OF AGRICULTURE. 

THIRTEENTH STAGE. 



Variety. 



Early Amber 

Early Golden 

White Liberian 

Do 

Black Top 

Black Tall 

African 

White Mammoth 

Oomseeana 

Reffiilar Sorgho 

Link's Hybrid 

Do 

Sugar Cane 

Goose Neck 

Bear Tail 

Iowa Red Top 

Kew YATiety 

Early Orange 

Do 

Orange Cane 

Neeazana 

Wolf Tail 

Gray top 

Liberian 

Mastodon 

Honduras 

Sugar Cane 

Hybrid No. 4 

"White Imphee 

Goose Neck 

White African 

West India Sugar Cane 

Sugar Cane 

New Variety of Liberian and 
Oomseeana. 

Minnesota Early Amber 

HolcuB Sacoharatns , 

Holcus Sorgnum 

Holcus Cemus, White , 



Total.... 
Average . 



^.9 



37 



Pr.ct. 

1.57 

1. 16 
.92 

1. 34 
.73 
.87 

1. 87 

3. 52 
.87 

1. 40 
1,10 

1. 58 
3. 12 

4. 03 

2. 56 
.93 

1. 01 

2. 51 

3. 56 
2. 97 
2. 12 
3.04 

1. 87 
6.74 

4. 24 

2. 55 

3. 58 
3. 27 
1.47 

1. 89 

2. 00 
2. 52 

4. 06 
3. 18 

1„51 
1. 55 
.87 



81. 66 
2.21 



Pr. cL 
14. 27 
14.57 
16. 90 
16. 35 
15. 17 
12.27 
11. 78 
31. 64 
13. 17 

11. 56 
16. 85 

16. 41 
30. 36 

6. 70 

12. 99 

13. 83 
17.19 

17. 68 
16. 93 
17.22 

13. 59 
14. 41 
15. 97 

9. 96 

11. 89 

14. 23 
9. 57 

12. 20 
14. 97 

13. 85 

14. 25 

14. 47 
5. 67 

12. 88 

15. 64 
4. 72 
8. 82 

14. 58 



Pr. ct. 
3.30 
4. 02 
3. 15 

1. 43 

2. 94 

3. 77 
2. 73 
5.30 

2. 79 

3. 42 
2. 82 
2. 43 
6. 02 

1. 06 

2. 35 
2. 71 
1.62 

2. 49 

3. 34 

2. 81 
2. 40 

3. 30 

4. 20 
2.27 
2. 58 
.5. 43 

2. 92 
2. 43 

3. 57 
2. 39 
2. 24 

4. 26 

1. 98 

2. 67 

4. 08 
4. 81 
6. 28 
4. 24 



517. 39 
13. 98 



107. 22 
2. 90 



Pr. ct 

64. 51 
64.31 
62. 18 

62. 58 
68. 00 
45. 16 

63. 58 
124. 02 

61. 66 
42. 14 
54. 30 

63. 20 
132. 96 

66. 88 

65. 51 

64. 90 
61.19 

57. 82 

58. 01 

59. 96 
62.24 
64. 82 
60. 16 
67. 77 

65. 58 

59. 56 

66. 85 
66. 25 
65. 05 
61.14 

60. 34 

57. 55 
68. 02 
52. 47 

58. 93 
48. 10 
38. 27 
49. 29 



1. 071 
1. 078 
1. 082 
1. 072 
1. 077 
1.070 
1. 068 
2. 106 
1.069 
1.068 
1. 078 
1. 082 
2. 152 
1. 048 
1. 075 
1.073 
1.082 
1. 089 
1. 091 
1. 091 
1.071 
1. 084 
1. 081 
1. 075 
1.074 
1. 076 
1. 064 
1. 070 
1. 074 
1. 070 
1. 073 
1. 081 
1. 046 
1. 073 

1. 081 
1. 046 
1. 058 
1. 075 



< 

Pr. ct. 
9. 40 
9. 39 

12. 83 

13. 58 

11. 50 

7. 63 
7. 18 

22. 82 
9. 51 
6.74 

12. 93 
12.40 
21.22 

1. 61 

8. 08 
10.19 

14. 56 
12. 68 
10. 03 
11. 44 

9. 07 

8. 07 

9. 90 
.95 

5. 07 

6. 25 
3. 07 

6. 60 
9. 93 
9. 57 

10.01 

7. 67 

""'7.' 63" 

10. 05 

""'i."67 

9. 72 



2, 180. 20 
58. 92 



39. 778 
1. 075 



8. 87 



FOURTEENTH STAGE. 



Early Amber 

Early Golden .... 
White Liberian. - 

Do 

Black Top 

Black Tall 

African 

White Mammoth 

Oomseeana 

Begular Sorgho.. 
Link's Hybrid . . . 

Do 

Sugar Cane 

Goose Neck 

Bear Tail 

Iowa lied Top - - . 

New Variety 

Early Orange 

Do 

Orange Can© 

Neeazana 

Wolf Tail 

Gray Top 

Liberian 

Mastodon .'. 





L55 


14. 83 


3.93 




1. 69 


14.48 


2. 07 




1. 31 


15.15 


3. 26 




1. 30 


16.59 


2. 21 




2.36 


30. 80 


6.10 




,69 


13. 28 


3. 73 




2. 96 


8. 31 


1.60 




1. 62 


15. 65 


1. 52 




.81 


15.33 


2. 66 




2. 12 


10. 85 


1. 58 




1. 79 


14. 94 


7.16^ 




2. 76 


35. 26 


6. 96 




1.27 


16. 57 


2.49 




3.53 


10. 93- 


I. 51 




2.16 


12. 88 


3. 29 




1.08 


13. 92 


3. 58 




1.15 


16. 40 


3. 96 




5.78 


12.78 


2. 34 




3. 70 


13. 17 


2. 64 




3. 43 


17. 38 


2.79 




5. 04 


10. 48 


.59 




1. 53 


16. 02 


6.49 


2 


6. 00 


28. 26 


6. 20 


1 


4. 71 


13. 00 


3. 65 


2 


3. 02 


28. 86 


5. 96 



63. 39 

58. 50 
01. 94 
65. 43 

124. 64 
53. 97 
68. 12 
63. 64 
60. 4G 

62. 52 
04. 09 

125. 62 

63. 41 
71.71 
58.49 

64. 28 
58.41 
71.41 
64. 29 
58.11 
61.53 
62. 50 

123. 42 
67. 62 
132. 00 



1. 083 


9. 35 


1. 077 


10. 12 


1.080 


10. 68 


1.082 


13. 08 


2.164 


22. 34 


1.073 


8. 86 


1. 057 


3.75 


1. 080 


12. 51 


1. 077 


11. 86 


1. 061 


7.15 


1. 082 


5. 99? 


2. 176 


25. 54 


1. 082 


12. 81 


1. 064 


5. 89 


1. 069 


7. 43 


1.071 


9. 26 


1. 083 


11. 29 


1. 081 


5. 26 


1. 076 


6. 83 


1. 093 


11.16 


1. 065 


4. 85 


1. 094 


8. 00 


2.160 


16. 06 


1. 081 


4. 64 


2. 146 


19. 88 



EEPOET OF THE CHEMrST. 
FOURTEEI^TH STAGE— Continued. 
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Variety. 



Sugar Cane 

HyljTid No, 4 • 

■White Intphee ......... . , - . . . , - 

ijoosB In eek .... . . - ...... 

White AMcan 

Sugar Cane . - . - . . . . . . 

Kew Varietyr, of Libei-iaa and 

Oomseeana. 

Minnesota Early Amber ....... 

Holcns Saecharatns - . 

HdIcus Sorghum 

Holcus Cernns, "Wliite. . . - . 



Total .... 
Average , 



2§ 



37 



Fr. et. 
2.62 
3. 00 
1.20 
2. 07 
1.80 
3.35 

3. 15 
1. 56 
1.37 
.90 
.99 



82. 10 
2. 22 



Pr. ct. 

13.56 
12.78 
18.24 
15. 18 
14.44 
IL 57 

14.03 
14.72 
4.83 
11. 04 
12.57 



530.64 
14.34 



Pr.ct. 
2.23 
2. 18 
2.25 
3.10 
2. 04 
1.57 

1. 28 
3.00 
5.27 
4.69 
4. 19 



106.52 



Pr. ct 

m. m 

65. 00 
60. 95 
60. 84 
52.33 
62.55 

72. 04 
79.48 
48.48 
51. 13 
32.38 



2,351. 29 
63.54 



1.073 

1. 0G6 
1. 088 
1. 076 
1. 072 
1.0Q7 

1.075 
1. 076 
1. 046 
1. 064 
1. 073 



39. 850 
1. 077 



9.24 



Pr. ct. 




8. 71 


12. 92 


7.60 


12.04 


14. 79 


17.14 


10. 01 


13.47 


10. 60 


14.28 


6.65 


10, 89 


9.60 


12.62 


10.16 






4.56 


5. 45 




7. 39 





fifteekm: stage. 



Early Amber 

Early Golden .............. - . . 

White Liberian — . 

i>o.. I.. .. ................. 

Black Top 

African. 

White Mammoth 

Oomseeana. . — . .......... i. ^ . . 

Eeeiilar Sorgho . - - - 

Link's Hybrid ................. 

Bo....... -■ 

Sugar Can6....,.-...-.i ... 

Goose Neck.,., 

Bear Tail . . . . 
Iowa Eed Top . . .... . .... ... . 

New Variety 

Early Orange ...... 

Bo. 

Orange Cane..-...- 

Neeazana.....^.^. .............. 

Wolf Tail...v.i..-..;.-w,„..w.; 

Gi'ay Top. - 

Liberian ....................... 

Mastodon . ^ ............. ^ .... - ■ 

Sugar Cane .................... 

Hybrid "N'o. 4 

Whit© ImpheB 

Goose Neck. ..... ... ... ^ ...... . 

White African . . ^ .... v - . - . - . . 

West India Sugar Gane. ....... 

Sugar Cane . . . . . ... .......... 

New Variety, of Liberian and 
0 omseeana ................... 

Minnesota Early Amber . . . . . . . 

Holcus Saccharatus ............ 

Holcus Sorgbum ........... — 

Holcus C emus, White - . 

Honey Cane. 



Total.-.. 
Average. 



40 



2.85 
4. 65 • 
1. 92 
2. 08 

.40 
2,56 

.82 
3.92 
2. 24 

.83 

.66 
1.09 
1.54 
2.44 
1. 13 
1. 65 
2.29 
2.58 
3.56 
3. 46 
1.09 
4. 62 
2.94 
2.64 
3. 56 
3.43 
1,48 
1,33 
1, 82 



3.73 

3. 21 
L34 
1.49 
.82 
2.53 



48.09 
40.08 
85.04 
35, 02 
17, 08 
83.24 
10. 29 
29. 96 
14. 67 
17. 86 
18.86 
16. 84 
15.63 
15. 93 
17. 07 
17.25 
17. 38 
16.48 
14.12 

14. 50 
18.69 

9. 65 
14. 23 
11. 31 
12. 27 
13.39 
19.25 

15. 59 
15.89 



73. 42 
l.«4 



11.55 

13. 55 
15.77 
5. 69 
8.77 
11. 96 



€89. 81 
15.99 



8.91 
10. 95 
5.60 

4. 40 
4.44 
4,34 
7, 279 
3.02 

2. 97 
3.39 
8.33 
3.21 
2.51 
L90 
1. 77 
2.28 
4.94 

3. 98 
3. 09 
2.85 
6.59 
4.92 
4.41 

5, 03 
2.48 

.66 
2.41 
2. 09 
2,63 



8.50 

2. 86 
2. 45 
10.54 
5. 07 
4.83 



175. 35 
177. 42 
116. 48 
124. 06 

59. 56 
124, 20 

58. 01 
127. 82 

58. ,35 

57. 69 
54. 59 
61, 61 

58. 83 

59. 52 
54. 35 
61. 11 
55. 77 
58.05 
65.38 
61. 96 
59.77 
68. 57 
59. 04 
60.07 
67. 00 
65. 06 
61. 06 
57. 84 
54, 36 



125. 18 
a. 01 



65. 85 

60. 44 
60. 19 
47.93 
41. 95 
33.88 



2.408, 96 
60.25 



3. 255 
3. 246 
2,174 
2. 170 
1. 087 
2.152 
1. 087 
2. 150 
1. 081 
1.089 
1. 094 
1. 083 
1. 081 
1. 083 
1. 082 
1. 086 
1. 093 
1. 086 
1. 083 
1.081 
1. 090 
1.068 
1. 081 
1. 064 
1.070 
1.078 
1. 089 
1. 078 
L079 



L070 

1. 078 
1.081 
1 051 
1.057 
1.074 



43. 264 
1. 082 



36,33 
80.48 
27. 62 
28.54 
12.18 
26.34 

8, lot 
23. 02 

9.46 

13. 64 

14. 87 
12.54 
11. 88 
11.59 
14. 17 
13. 32 
10. 15 

9.90 
7. 47 
8. 19 
11,01 
.11 
6. 88 
3.64 
6.23 

9. 30 
15. 36 
12. 17 
12.04 



4.32 



7, 48 

n.98 



2.98 

4. 60 
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Variety. 



Early Amber 

Early Golden 

White: Liberiiin . . ...... . .... . . , 

Black Top .... . . . . . 

Af ricftn 

Oomseeana . . ........ 

: Beeular Sorgho . ^. . * 

Xmk's Hybrid . . ............ . . , 

Do. ...... ...... 

Sugar Cime ... ......... , . . . 

Gooseneck. ............ ...... 

Bear Xail , 

Iowa Eed Top . . . . . . . . .i,. .... 

Ifev? Tariety „ . . . „ ...... . . , . 

Early Orange .............. w . . 

Do.. 

Orange Csaie.u..... ........... 

■ Keeazana . . . . ..... ...... 

Gray Top ...... ... . . . ......... 

Sugar Cane 

-Hybrid ]S"o. 4- ............... -. 

White Imphee 

Goose If 6ck .................. 

White African ........... . . . . . , 

Sugar Cane 

2Tew Variety, of Liberiaii aiid 

Ootnseeaiia.. ... .., 

Minnesota Early Amber....... 

HolcQ^ Sca^hum 

- ; Total 

: Average 



°^ 
fa 

I.; 



37 



o 

Pr.ct, 
1.00 
1. 26 
2. 00 
2. 46 

. 96 
7. 26 
4. 30 
2.24 

.80 
1. 03 

.79 
1.60 
4.32 
1.74 
2.24 
1. 54 
2. 85 
2.00 
5.06 
1.93 
1.73 
2.66 

. 86 
1. 83 
1.50 
3. 7g. 

1.98 
1.19 
,81 



63.00 
1.72 



Pr.cL 
18.43 
18.08? 
35. 30 
33.52 
19.20 
40.98 
31.24 
29.08 
18.18 
17.03 
16. 12 
15.30 
30.90 
32.54 
35.60 
19.20 
17.79 
17. 20 
9.05 
13.96 
15.49 
14. 22 
16.73 
16.00 
15.45 
11.27 

16.06 

15.98 
4, 14 



589. 90 
15.94 



Pr.ct 

3. 27 
3.73 
6.50 

4. 96 
3. 09 
7.47 
5.38 
9. 04^ 
2.85 
2. 56 

- 4^87 
2.23 
5. 78 
7.04 
6. 22 
2.61 
3. 55 
4.67 
1. 47 
5.05 
3.45 
2.71 
4.38 
2.00 
4. 27 
;V2.43 

4.23 
2. 75 
6. 06 



118.57 
3. 20 



Pr. ct 
62, 77 
63.42 
121.14 
142. 74 
58.94 
180, 66 
127. 44 
107. 32 
58.33 
59.56 
60.83 
56.53 
124. 28 
112.42 
118.86 
51.49 
56.79 
54. 48 
64, 34- 
59. 53 
54.94 
57.92 
57. 02 
60.10 
60. 22 
67.18 

56. 53 
69.49 
47.75 



2,181.27 
58.95 



1. Q91 
1. 090 
2.172 
2.168 

B. 225 
2. 160 
2, 158 
1.09O 
1.088 
1.088 
1. 066 
2. 166 
2. 164 
2.174 
1. 092 
1. 089 
1.089 
1.0fi2 
1. 075 
1.081 
1. 077 
1-083 
1.077 
-1.079 
1.064 

1. 082 
1. 079 
1.044 



40,018 

l.p8i: 



1^ 



Pr. ct 
14.07 
13. 09 
26. SO 
26.10 
15. 15 
26. 2p 
21. 56 
17. 80 
14.53 
13.44 
10.46 
11. 47 
20.80 
23. 76 
27.14 
15,05 
11.39 
10, 53 
2,52 
6. 98 
10.31 
8. 85 
11. 49 
12. 17 

9.e& 

5.06 

9. 85 
12i04 



1L02 



SEVENTEETH STAaE. 



Early Amber . ................. 

Early Golden. . . . 

West Liberian . . . .... . . . ...... 

3i»o......w..,-...-^...... 

Black Top 

Africah. ...... . ....... . . . _ . . . . . 

Oom ea eeana ................. . 

Begular JSbrgho. ., ... .... . .... 

LiiDsi's Hybrid .... . ...... ... 

Do.............. . 

Sugar Gane 

Goose 2feck . - . . . . ......... 

Bear Tail . . . ..... .... ..... ..... 

Iowa Red Top.. ...i. 

New Variety, , ... . , 

Orange Gane . . ... i. . . . . . . . . . . . , 

'Naa&za.na. ...................... 

SuEar Cane 

EjnDrid ^o. 4. , . . , 

Gopae 2f eck . . . . : 

White African 

Sugar Cane . . . . . ... . . . ...... 

"Naw Variety, of Liberian and 
Oomseeana. - ... ....... ...... 

Minnesota Early Amber, .i.... 

Holctts Oeraus, white ........ 

Honey Cane . . .\. . . . . . , . . ^ . . . . , 

Total 

Arerage .v..-...,.-....., 



2 


1.60 


36.84 


6.00 


107:^6 


2,180 


29,24 


33.84 


2 


1,78 


36.30 


5."52 


115.08 


2.172 


28. 00 


32.54 


2 


1. 96 


35.04 


3.54 


121.64 


2. 170 


29.54 


31.96 


2 


1. 8G 


37. 60 


5. 50 


114.44 


2. 186 


30.24 




2 


2.66 


31.12 


4. 64 


123.36 


2.160 


23.82 




3 


4.14 


52.41 


8. 49 


158.13 


3. 267 


39. 78 


"43." 65 


2 


2.68 


34.00 


4. 40 


121, 68 


2. 166 


26.92 


31. 90 


2 


3.04 


32; 08 


5. 52 


120, 24 


2. 162 


23.52 


32.48 


1 


.34 


17. 92 


7.65? 


52. 74 


1.092 


9. 93? 




1 


.34 


18.28 


7. 09? 


55.21 


1. 091 


10. 85? 




1 


5.14? 


19, 51 


.05 


55.67 


1.093 


14. 32 




2 


3.14 


S3. 22 


6.28 


HL 34 


2. 166 


23. 80 


""si." 64 


2 


4,12 


33.00 


6.06 


122.16 


2.170 


22. 82 


31.88 


2 


2.78 


34.42 


6, 58 


117. 64 


2. 174 


25.06 


-32.98 


2 


2. 78 


37.80 


5.62 


124. 60 


2, 190 


28.90 


37; 4e 


1 


2,06 


15.79 


4.52 


60. 35 


1.084 


9,21 


15.13 


2 


10.20 


25.30 


6.48 


123.94 


2.158 


8. 62 


24.24 


2 


5.90 


30.30 


4.30 


124, 12 


2, 154 


20. 10 


22. 18 


2 


5. 02 


31. 64 


6. 22 


121.14 


2.162 


20.40 


28. SO 


1 


1. 21 


14.37 


= 5.27 


57.68 


1. 079 


7.89 




2 


3-66 


31. 52 


5. 50 


117.18 


2. 156 


22. 36 




2 


5.92 


32. se- 


4. 40 


120.48 


2,118 


22.44 


'''mm 


2 


4. 96 


al. 66 


7. 02 


118,22 


2,116 


19:68 


29.58 


2 


2.20 


m 92 




118,46 


-3.156 


24.12 


_m 36 


1 


; 68 


13.01 


4. 31 


r 45.27 


1. 075 


8. 62 




1 


2. 83 


13.07 


2,09 


61.62 


1.07O 


8. 15 


'"i2.'59 


45 


82.32 


747. 47 


135. 34 


2,644.02 


48; 692 




600.38 




1.83 


16.61 


3. 01 


56,51 


1. 082 


'"iL77' 


ll 71 



REPORT OF THE GHEMIST. 
EIGHTEENTH STAGE. 
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Variety. 



Early Amber 

Early Golden — 

Wliite Liberian.... 

Bo....................... 

Black Top 

African 

Oom8eeana.^...i. 

Begular Sorgbo ......... . 

Sugar Gane . . . 

Goose Neck .........»..>.....• 

Bear Tail 

Iowa Eetl Top ... ^ .>.. ^ ..... . 

Hew Variety. . 

Early Grange 

Do,...w.-....w.. 

Orange Caaie — . 

Neeazana ........ .... ^ .... .1 . . 

Wolf Tail. 

Gray Top .... . .. . ^ 

Liberiaii 

Mastodon,. ....... 

Honduras 

Sugar Cane : . ... 

HybndNo.4. ........ .......... 

■Wbite African.... ............. 

Sugar Cane . . . . 

Kew Yajriety, of Liberian and 
Oomseeana ................. ^ '. 

Minnesota Early Amber . . . 



Total .... 
Average . 



II 



Pr.ct 
2. 12 
2. 68 
2.24 
2.52 
2.98 

.57 
2. 98 
4.22 

.69 
2.58 
3.16 
1. 86 
1. 92 
1. 52 
1. 39 
1. 56 
3. 56 
1. 03 
1. 83 
2.10 

,70 
2.56 
12.21 
7.98 
1. 83 
2. 57 

2.14 
3.24 



76. 23 
1.75 



Pr. ct 
34,64 
33. 00 
32. 6S 
32.56 
28. 22 
17. 69 
29. 06 
26. 40 
15, 37 
32. 38 
32.80 
32.80 
36.00 
16. 57 
18.15 
16, 68 
30.08 
10.55 
14. 35 
16.22 
16.07 
13. 58 
32.46 
24.70 
14.62 
13.38 

14.70 
27.42 



670. 12 
15.23 



Pr.ct 
7.88 
6.76 
6.10 
6.80 
5.96 
3.12 
3.58 
4.14 
7.06? 
9.62 
7. 54 
10.88 
6,32 
3,14 
4,40 
5. 17? 
7. 90 
4.65 
3.74 
3.10 
3.50 
2.53 
11, 37 
6.96 
4.47 
4. 30 

3,28 
7.72 



160. 99 
3.65 



Pr.ct 
93.74 
108. 18 
113. 42 
106. 26 
114.44 
59.30 
118. 70 
118.18 
59.17 
116. 56 
108. 60 
117.86 
114. 58 
55. 84 
55.99 
49. 29 
97.82 
54. 09 
59.45 
54.72 
50.63 
62. 85 
184, 46 
125. 02 
61. 09 
68. 81 

58.64 
120,16 



1, 517, 96 
57.22 



2. 178 
2.166 
2. 164 
2, 170 
2.154 
1. 087 
2. 158 
2. 150 
1. 081 
2.168 
2. 170 
2. 164 
2. 180 
1. 083 
1. 094 
1. 089 
2.164 
1. 086 
1, 079 
1. 083 
1.080 
1. 072 
3. 213 
2.146 
1.077 
1. 074 

1. 076 
2. 142 



47, 540 
1.080 



\ 
I 

Pr.ct 
24.64 
23. 56 
24. 32 
23. 24 
ia28 
14, 00 
22.50 
18.04 

7. 62? 
20.18 
22. 10 
20. 06 
27.76 
11.91 
12.36 

9. 95 
17.62 
10. 87 

8.78 
1L02 
IL 87 

8.39 

8. 88 
10.76 

8. 82 
6.51 

9. 28 
16.46 



9.83 



AFTER EIGHTEENTH STAGE. 



12 


12. 


24 


164.76 


44.88 


667.68 


12.905 


107. 64 


171.60 


13 


14. 


64 


168.38 


43. 92 


676. 92 


12.912 


lOL 30 


170.16 


12 


14. 


52 


171. 00 


47.26 


659. 76 


12. 924 


109. 32 


186.96 


12 


17. 


52 


158.40 


48.36 


672. 24 


12. 888 


92.52 


151.56 


13 


10. 


92 


139.80 


47.76 


657. 08 


12. 816 


81. 12 


145. 44 


13 


31. 


13 


140.28 


49. 08 


669. 60 


12. 852 


70,08 


146.40 


13 


13. 


32 


135.72 


61.36 


700. 92 


12. 804 


71. 04 


132.84 


ft 


16. 


47 


75.51 


34. 20 


506. 52 


9. 468 


24. 84 


87. 66 


13 


10. 


20 


146. 40 


48.48 


705. 24 


12. 828 


81. 72 


119: 52 


13 


7. 


44 


178. 44 


57. 36 


694. 68 


12. 972 


113. 64 


173, 16 


12 


4. 


92 


180. 60 


54. 60 


688.68 


12.960 


121. 08 


179. 18 


12 


5. 


40 


172.92 


51.12 


699. 00 


12. 948 . 


116. 40 


176.04 


12 


19. 


08 


144.24 


48. 24 


701.64 


12.840 


76.92 


137. 40 


12 


23. 


76 


149. 76 


49, 08 


709. 80 


12. 876 


76. 92 


15m 12 


13 


20. 


15 


171.21 


47.41 


759. 07 


13. 949 


104. 65 


237.77 


12 


17. 


28 


155.28 


45. 84 


664.44 


12. 876 


92.16 


145.68 


12 


15. 


48 


151.44 


45.72 


722. 76 


12. m 


90.24 


139.08 


12 


13. 


08 


166. 20 


48.00 


680,52 


12. 912 


105. 12 


168.24 


12 


16. 


32 


163. 08 


46.56 


722. 16 


12. 900 


100. 20 


155. 64 


12 


18. 


24 


160.20 


39. 24 


718.68 


12. 852 


102. 72 


158.16 


13 


10. 


27 


182. 39 


55.64 


76*-76 


14, 001 


116. 48 


179.66 


13 


22. 


62 


144.43 


47, 58 


793. 26 


13.858 


74. 23 


134.55 


13 


34. 


84 


143. 00 


49.01 


739. 4*3^ 


13. 910 


59. 15 


127. 40 


13 


28. 


08 


95. 78 


45.76 


819. 26 


13, 767 


47. 84 


^ 112; 97 



Early Amber . . . . . 

Early Golden . . . . ; 

White Liberlan.. - 
Do ...... ... 

Black Top ........ 

African . 

White Mammotb . 
Odniseeana...^..- 
Eegular Sorgho . . . 
Link's Hybrid ... . 

Do......... 

Sugar C alio ....i... 

Goose jS'eck. . . . . - . 

Bear Tail 

Iowa Red Top ... . 

KeTv Variety . . . 
Early Orange 

Do.......... 

Orange Cane...... 

N «ea '/ana ......... 

Wolf Tail......... 

Gray Top,.,.,.... 

Liberian . . . . 

Maat6don......i.. 



BiG REPORT OF THE COMMISSIONER OF AGRICULTURE. 

EIGHTEENTH STAGE— Continued. 



Honduras 

Bogar Ciine 

Sybi id No. 4 

White Iiupaee 

Goose Neck 

White African 

West India Sugar Cane 

Sugar Cane 

New Variety, of Liberian and 

Oomsoeana 

Minnesota Early Amber 

Holcus Saccharataa 

Holcus Sorghum 

Holcus Cernus, White 

^oney Cane 



Pf . ct. 



12. 57 

13. 55 
7.81 



Pr. ct. 
41.86 
46. 15 
41.21 
41. 52 
40. 44 
48. 72 
3. 22 



2.53 
2.39 
4.37 
4. 04 



Pr. ct. 

829. 79 
794. 43 
788. 32 
742. 44 
713. 88 
671. 88 
56.02 
61. 05 

55. 23 
50. 92 
44. 82 



13. 689 
13. 780 
13. 689 
12. 036 
12. 768 
12. 852 
1.085 
1. 075 



1. 038 
1. 062 
1. 065 



BEFORE FIRST STAGE. 



Beyptian Sugar Com . . . . 
Lrudsay's Horse Tooth . . 
Blount's Prolilic 

Total 

Average 



L75 I 



07.30 
275. 80 
07. 21 



1.016 . 
4.064 . 

1.017 . 



FIRST STAGE. 



rptian Sugar Com — 
say's Horse Tooth . 



Blount's Prolific 
Improved Prolific Jiread — 

Broad White Flat Dent 

Long Narrow White Dent . . 
Chester County Mammoth.. . 
18-rowed Yellow Dent 

Total 

Average 



1.71 
4. 38 
1.79 



' 69.10 
65. 62 
56. 37 
131.80 
131.00 
68. 84 



1.014 

1.024 . 

1.018 . 

2.032 , 

2.033 . 

1.019 . 
2.042 , 
1.022 , 



REPORT OF. COMMISSIONER OF AGRICULTURE FOR 1881 



Plate XiV. 



X? 1. l^^iy]>tiun Sugar Corn. N V 2 . Li ndsays Hoi-so To olh . NV ^.RloniUs IVoliTic-. 




•x.xx-Kx.x x x Juice. o o o o ooSpecir»c Gravity Glucose. Sucrose. 1 Solids. ~o -o- o - o- o-Available Suf.ar. 



REPORT OF COMMISSIONER'OF AGRICULTURE FOR 188! 



Plate XV. 



4. Improved Prolilic Wread . N? Broad Wliite Flat Dent. N ? G. Lon^ Narrow Whito Dont. 




Juice- o o o o o oSpeciric Gravity Glucose. SUcrose Solids. -o -o - o - o- Available Sugar. 



REPORT OF COMMISSIONER OF AGRICULTURE FOR 1881 



Plate XVI 




REPORT OF COMMISSIONER OF AGRICULTURE FOR 1881 



Plate XVll. 




• a * o o&pecific Gravity. 



Sucrose 



Sol ids — o _o — o — o — o- Available Sugor. 



REPORT OF THE CHEMIST. 
SECOND STAGE. 
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«1 



Effyptian Sugar Corn 

Liiidaay's Horse Tooth 

Bloimt's Prolific 

Improved Prolilic Bread 

Broad White ITlatDeiit 

Lons Narrow White Dent. . 
Chester County Mammotli . . 
18-rowed Yellow Dent 



2. 79 
1.83 
2. 50 
2. 41 
2.97 
3.64 



1.31 
2. 37 
4. 55 
3. 14 
2. 18 



Pr. ct. 
78. 10 
65. 67 



60.27 
71. 76 
62. 38 



1.015 . 

1.023 . 

1.020 . 

1.020 , 

1.023 . 

1.024 . 

1.022 . 

1.023 , 



THIRD STAGE. 



Egyptian Sugar Corn 

Lindaay'a Horse Tooth 

Blount's Prolific 

Improved Prolific Bread 

Broad White Flat Dent , 

Long Narrow White Dent. . 
Chester County Mammotli.. 
18-rowed Yellow Dent 



4. 66 
2.39 

2. 26 
2.44 
3. 29 
3.54 

3. 85 
2.86 



5. 62 
2. 71 
2.57 
2. 03 
2.67 

2. 56 

3. 81 



133. 64 
67. 61 
58. 75 



65. 97 
60.84 
62. 32 



2.036 . 

■ 1. 020 . 

1.023 , 

1.024 . 

1.025 , 
1.029 . 
1.022 , 
1.023 



FOURTH STAGE. 



Egyptian Sugar Com 

Lindsay's Horse Tooth 

Blount's Prolific 

Improved Prolific Bread 

Broad White Flat Dent 

Long Narrow White Dent. . 
Chester County Mammoth. . 
18-rowed Yellow Dent 



4.90 
2. 34 
5.64 
2. 61 
2. 97 



61. 55 
65. 37 
56.24 
63. 47 



1.019 , 

1.029 . 

2.048 , 

1.024 . 



FIFTH STAGE. 



Eeyptian Sugar Corn.. 
J.in(Isay'a.Hoi-8e Tooth 
Blount's Piolific-. 



Improved Prolific Bread 

Broad White Flat Dent 

Long Narrow White Dent. . 
Chester County Mammoth. . 
IS-rowed Yellow Dent 



2.74 
1. 60 
1. 41 
1.57 



4. 58 

5. 48 
2. 34 



60. .27 
57.67 
62.84 



1.018 . 

1.024 . 
2.052 . 
2.054 . 
1.023 . 

1.025 , 
1.0" 



REPOET OF THE COMMISSIONER OP AGRICOLTURE. 
SIXTH STAGE. 



Variety. 


Number of deter- 
minations. 


i 

3 


i 

d 

OD 


Solids not sugar. 


Average j nice. 


Average specific 
gravity. 


Available aucroae. 


Per cent, sucroae 
by polariaation. 




1 
1 
1 
1 
1 
1 
1 
1 


Pr. et. 
2.49 
2.70 
3.82 
3.87 
3.59 
3. 15 
3.17 
4.21 


Pr.ct. 
2.12 
.90 
2.46 
1.77 
1.47 
3. 56 
3.22 
2.07 


Pr. ct. 
2.30 

1. 86 
2.27 
2.87 

2. 81 
2.10 
2. 32 
2.98 


Pr. ct. 
64.56 
74.29 
67.90 
61.63 

59. 61 

60. 96 
61.68 
60.17 


1. 027 


Pr. ct. 




Lfifin^ Horse Tooth 


1. 025 








1. 029 
1.033 
1. 029 
1.032 
1. 038 
1. 031 










1.47 
1. 27 
2.80 






Liag Nirrow White Dent 








U^mredTeUowDent 












8 


27. 00 
3.37 


17.57 
2.19 


19.51 
2.44 


510. 80 
63.85 


8.244 
1.030 




5.54 
1.83 













SEVENTH STAGE. 



EgntUn Sugar Com 

iSSahj'm Horse Tooth 

BimuA*B Prolific 

Tmateni Prolific Bread. ... 

Smid White Flat Dent 

Lent Vanrow White Dent . . 
Cbenn County Mammoth. . 
U-TOW^d TelloTr Dent 



Total 

AvoEBge.. 



1.54 
1.06 

2.31 
3. 12 



28. 74 17. 23 
3.09 LOl 





2.16 
3. 33 
2.67 



63.67 
133. 10 
64. 84 
61. 39 



2. 052 
1.027 
1. 029 
1. 036 
1. 033 
1.034 
1. 028 



9.263 



EIGHTH STAGE. 



Wimawt Prolific 

ImfnoredTrollflc Bread . . 



Brood White Flat Dent 

LoB| NORW White Dent . . 
Ohootor Oonnty Mammoth . . 
Ifrnnvod Tollow Dent 



T&M 

▲Tonse.. 



2.36 
1.59 
5.06 
3.66 
6.72 
7.59 
3.96 



12.09 
2.08 
2.93 
9.50 
4.29 
11.14 
16.17 
3.36 



2. 62 
6. 22 
8. 58 
1. 40 



191. 49 
68. 56 
65.37 

131. 48 
59. 46 

119.54 

174. 03 
61. 03 



2. 076 
1. 040 
2.090 



NINTH STAGE. 



__ _ dm.... 
V'o Horse Tooth . 
t'.T ■ ■- 



Prolific 

ImpaoTed Prolific Bread. . . . 

Brood White Flat Dent 

Look Narrow White Dent . . 
CfaoibM' Goanty Mammoth. . 
U-rowod YeUov Dent 



5.28 
5.66 
2.55 
2.68 
2.25 
4.50 
2.64 



8.84 
13r94 
4.87 
7. 58 
9.97 
4.40 
7.76 
5.17 



50. 85 
57. 89 
59. 97 
56. 96 
56.04 
60. 62 

602. 51 



2.070 . 
2.060 
1.037 . 
1.049 
1.055 
1.041 , 
1. 050 
1.043 . 
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Egyptian Sugar Com 

Lindsay's Horse Tooth 

Blount'^8 Prolific 

Improved Prolific Bread 

Broad White Tlat Dent. . .. 
Long Narrow White Dent . . 
Chester County Mammoth. . 
18-rowed Tellow Dent 



Pr. ct. 
3. 07 

2. 51 
6.76 

3. 76 
5. 26 

4. 41 
2.92 
3.05 



11.76 
5.20 
9.30 
8.32 
8. 24 
6.87 



2. 01 
3.44 
4.80 
2. 52 



Pr. ct. 
62. 95 
58.04 

111.56 
52. 56 

108. 50 
59.70 
59. 55 
54. 82 



i.o; 

1. 050 

2. 086 
1.045 . 
2.080 , 
1. 053 
1. 049 
1. 044 



ELEVENTH STAGE. 



Egyptian Sugar Com 

Lindsay's Horse Tooth 

Blount'^9 ProlLflc 

Improved Prolific Bread 

Broad White Flat Dent 

Long Narrow White Dent . . . 
Chester County Mammoth. .. 
18- rowed Yellow Dent 



Total 

Average.. 



9.90 
4. 01 

4.30 



5. 32 
3.96 
5.11 
3. 04 



122. 90 
121. 42 
100. 80 
61.60 
CO. 39 
62. 77 
54. C3 
54.90 



2.086 
2. 080 
2. 072 
1. 043 
1. 044 
1. 049 
1. 041 
1. 052 



TWELFTH STAGE. 



Egyptian Sugar Com — .,. . . 

Lindsay's Horse Tooth 

Blount's Prolific 

Improved Prolific Bread 

Broad White Flat Dent 

Long Narrow White Dent . . . 
Chester County Mammoth . . 
18-rowed Tellow Dent 



Total 

Average . . 



4.36 
7.96 
12. 40 
15.28 
10.67 
5.82 
4. 15 



2. 89 
3.51 
6.34 



64. 33 
62. 29 
102. 40 
116. 08 
125. 44 
62. 34 



1.040 
2. 070 
2. 086 
2. 094 
1. 059 
1. 041 
1. 036 



THIRTEENTH STAGE. 



LiiulBHV H Horse Tooth 

Blouiit'^s Prolific 


2 


.5.92 


10 


06 


3.06 


114 46 


2. 078 


1.08 


6.36 




4.76 


14 


12 


3. 94 


121.84 


2. 086 


5.22 


10.62 


1 


1.03 


7 


91 


2. 38 


51. 84 


1.048 


3.90 


4. 87 






4. 70 


10 


44 


4.84 


124. 7a 


2.080 


.90 


12.82 


Broad White Flat Dent 


1 


2. 84 


9 


97 


2. 26 


51. 40 


1. 055 


4.87 


8.73 




3 


7. 26 


30 


69 


6.12 


158. 43 


3. 171 


17. 31 


34.71 




1 


3. 36 


5 




1. 75 


52. 41 


1. 039 


.01 


4.89 


18-rowed Tellow Dent 


4 


5.88 


45 


84 


8.56 


216.48 


4. 220 


31.40 


39.08 


Total 


16 


36.35 


134 


15 


32. 91 


891. 58 


16. 777 




121.98 






2.27 


a 


38 


2. 06 


55.72 


1.048 


4.G5 


7.02 



29 Ad 
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FOURTEENTH STAGE. 





<D 










0 


i 












0 

to 


0 

'B 


^ . 
&^ 


1^ 

ao 


09 N 


Variety. 


$ f3 


i 


c 


0 
a 


tiC 


©"^ 


% 






s » 

p 


§ 
0 


Sucroa 


Solids 


Avera 


5 


Availa 








Pr.cL 


Pr. ct 


Pr. c*. 


Pr. c«. 




Pr.cL 






1 


2. 19 


9.27 


2. 03 


53.99 


1. 053 


5.05 


7. 92 


1 


3. 02 


6.13 


1.59 


54:56 


1. 042 


1. 51 


5.90 




1. 90 


7.16 


4.33 


57. 47 


1. 045 


.93 


6. 97 


BrtW WWte Flat Dent 


2 


4! 70 


14.'72 


4.96 


120. 60 


2! 088 


5.06 


13. 30 


1 


2. 25 


12. 55 


2.50 


51. 47 


1. 069 


7. 80 


11. 74 


Jjong Narrow White Dent 


1 


3.16 


7. 59 


2. 75. 


57. 73 


1. 048 


1. 68 


7. 28 


Cheater County Mammoth 


1 


1.25 


2. 47 


3. 08 


55.81 


1. 029 




2.26 




1 


2.80 


8. 13 


3. 39 


59.-38 


1,051 


""1.94" 


8. 34 


Total 


9 


21.27 


6a 02 


24. 63 


511. 01 


&.405 




63. 71 






2. 36 


7.66 


2. 74 


56.78 


1. 045 


"2.46" 


7. 08 









FIFTEENTH STAGE. 



Egyptian Sugar Com 

t»mdaay'B Horse Tooth .... 

BLmmt's Prolific 

Xitaproved Prolific Breiid .... 
BfMd White Flat Dent . . 
Long Narrow White Dent . 
Cheater County Mammoth. 
19-rowed Tello'w Dent 



Total.... 
Average . 



10 



2. 40 
2.92 
.69 

2. 05 
1. 15 
3. 16 

3. 60 
3.22 



19.19 
1.92 



11.02 
4. 81 
1. 91 
4. 79 
3.53 
10.62 
16.64 
6. 18 



59.50 
5.95 



4. 14 

3. 46 
4.06 
1.95 
2. 89 
7.60 
6. 34 
2.56 



31.00 
3. 10 



58. 38 
60. 50 
52. 52 
40. 06 
47. 03 
107. 10 
110. 62 
49.64 



555.85 
55.59 



1. 062 
1. 041 
1. 028 
1.035 

1. 030 

2. 084 
2. 100 
1.045 



10. 425 
L043 



SIXTEENTH STAGE. 



Egyptian Sugar Com 

I<te&ay 'B Horse Tooth .... 

Blount's Prolific 

IiBpiDved Prolific Bread . .. 
liOnir Nartow White Dent*. 
Cbestor County Mammoth. 
18-Towed Yellow Dent 



Total..-. 
Aversige . 



2. 74 
3. 09 
.70 
2. 05 
. 3.-25 
1. 32 
2. 11 



15.26 
2.18 



4.72 
7.19 

2. 35 
4. 29 
9.51 

3. 78 
11. 39 



43 23 
6.17 



3. 11 
2.G7 
3.66 
2.83 
3.24 
4. 16 
5. 80 



25.47 
3.64 



54.71 
59..09 
42. 62 
51.40 
45. 95 
41. 66 
50.00 



345. 52 
49.36 



1. 040 
1. 050 
1. 027 
1. 035 
1. 056 
1. 036 
1. 062 



7. 306 
1. 044 



SEVENTEENTH STAGE. 



Egyptian Sugar Com .. 
Linosay\HorHC Tooth 



Jgypti 

iinasa 
Blount's Prolific . 
Ittproved Prolific Bread 
Long Narrow White Dent . 
Oheat«t County Mammoth. 
18-rowed Yellow Deut 



Total.... 
Average . 



5. 32 
2.3P 
1..^6 

1. 92 
1.84 

2. 94 
1.20 



16. 88 
1. 69 



26. 40 
15.60 
8.40 

6r5Q 

12.lt 
17. 86 
4. 35 



91.22 
9. 12 



4. 14 
5. 72 
2.89 
2. 00 
2.52 
5.72 
2.12 



25.11 
2. 51 



112.16 
120. 92 

55. 22 
63. 18 

56. 00 
105. 18 

37.94 



550.60 
55.06 



2. 134 
2. 088 
1.051 
1. 041 
1. 065 
2. 102 
1.0; 



10. 511 
L051 
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Variety. 



Egyptian Sugar Corn 

Lindsay's Horse Tooth 

Blonnt's Prolific 

Improved Prolific Bread 

Long Narrow White Dent . 
Chester County Mammoth. . 
18-rowed Yellow Dent 



Total.... 
Average . 



^1 

e a 



Pr. ct. 
2.50 
1.60 
1. 92 
1.61 
5. 06 
1. 44 
3. 14 



17. 27 
1.92 



Fr. cL 
7.58 

11. 57 
6. 95 
3.31 

20. 88 
5.94 

23. 30 



t9. 53 
8.83 



Fr. ct. 
L05 
2. 56 
3.13 
2. 54 

4. 36 
2. 43 

5. 28 



21. 35 
2. 37 



Fr. ct. 
53.63 
50. 91 
49.67 
54. 95 

110. 94 
46. 77 

127.06 



493. 93 
54.88 



1. 047 
1. 061 
1.041 
1. 031 
2. 11^ 
1. 039 
2. 114 



9. 449 
1. 049 



Fr. ct. 
4. 03 
7.41 

1. 90 

" 'ii.'46" 

2. 07 
14.88 



4.54 



GENERAL RESULTS OF ANALYSES OF MAIZE BY STAGES. 



Before first stage . 

ITirst stage 

Second suige 

Third stage 

Fourth stage 

Fifth stage 

Sixth stage 

Seventh stage .... 

Eighth stage 

IKihth stage 

Tenth stage 

Eleventh stage ... 

• Twelfth stage 

Thirteenth stage . 
Fourteenth stage . 
Fifteenth stage ... 
Sixteenth stage . . . 
Seventeenth stage 
Eighteenth stage « 



6 
11 
8 
9 
9 


1. 37 
2. 49 
2. 77 
2. 81 
2.88 


.33 
.38 
.64 
.74 
1.43 


1. 77 

2. 09 
2.70 
2. 98 
3.42 


68. 36 
64. 39 
66. 92 
64. 22 
' 61. 76 


1.016 
1.019 
1. 021 
1. 025 
1. 028 






















10 


2.96 


L33 


2.75 


64. 86 


1. 025 






8 


3. 37 


2. 19 


2.44 


63. 85 


1. 030 




1.85 


9 


3. 09 


1,91 


2.63 


51. 42 


1. 029 




2. 4d 


14 


2. 84 


4. 39 


2.7^ 


62. 20 


1. 035 




5.00 


10 


2. 92 


6.25 


2. 00 


60. 25 


1. 041 


1. 33 


6.27 


10 


3. 17 


6.26 


2. 46 


56.77 


1. 045 


.63 


6.04 


11 


2. 86 


5.61 


2. 53 


58. 13 


1. 042 


.22 


5. 33 


11 


2.64 


5.86 


2. 58 


58. 57 


L042 


.64 


5.55 


16 


2. 27 


8.38 


2. 06 


55. 72 


1. 048 


4. 05 


7.63 


9 


2. 36 


7. 56 


2. 74 


56. 78 


L045 


2. 46 


7. 08 


10 


1.92 


5. 95 


3.10 


55. 59 


1. 043 


.93 


7. 73 


7 


2. 18 


6.17 


3.64 


49.36 


1.044 


.35 


7.95 


10 


1. 69 


9. 12 


2. 61 


55. 06 


1. 051 


4. 02 


9.36 


9 


1.92 


8.83 


2. 37 


54. 88 


1. 049 


4.54 


8.3d 



AVERAGE RESULTS FOR 1879, 1880, 1881. 

From the general averages of the tables just given the following table 
has been prepared, giving the percentages of sucrose, glucose, solids, 
available sugar, and juice, as also the specific gravity, and the number 
of separate analyses included in the average for each stage. 

For purpose of comparison, there is also given upon the same table 
the average results obtained in 1879 and 1880, and finally an average of 
all the results for the three years. 

The same results are graphically represented upon the four charts 
which follow, the line for juice being left out in the chart giving the pe- 
eults of 1879, since, as has been explained in a previous report, the juice 
^vas obtained that year without the aid of a mill, and was so much less 
in consequence as not to be comparable with the results obtained the 
last two years. This final chart comprises, as will be seen, the average 
results of a total of 4,032 separate analyses of some forty-five varieties 
of sorghum, and, covering the record of three years' work, the results 
mre the more conclusive. 
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Average reaulta far 1879, 1880, 18^1. 



Development. 



Per cent, sncrose. 



1879. 1880. 1881, 



Per cent, glacose.. 



1879. 1880. 



1881. 



Per cent, solids. 



1879. 



1880. 



1881. 



First stage 

Second stage 

TMrd stage 

Fourth stage 

Fifth stage 

Sixth stage 

Seventh stage 

Eighth stage 

Kinth stage 

Tenth stage 

Eleventh stage 

Twelfth stage. 

Thirteenth stage.., 
Fourteenth stage... 
Fifteenth stage .... 
Sixteenth stage... 
Seventeenth stage. 
Eighteenth stage . . , 
Nineteenth stage.. 
Twentieth stage ... 



L20 



3.94 
3. 62 
7.07 
6. 18 
9. 72 
8.04 
11.54 
14.15 
14. 37 
12.44 
14. 26 
14 37 
13. 84 
a 45 
14. 75 
14. 13 



1. 76 
2.96 
3. 51 
4.34 
5. 13 
6.50 
7. 38 

7. 69 

8. 95 
9.98 

10.66 
11.18 

11. 40 
11. 76 
1L69 
12. 40 
13. 72 
11.92 

12. 08 



.89 
1. 20 
1.84 

2. 02 
2.78 
3.60 
4. 71 
a 08 
7.47 
&76 
10. 00 
12.01 
13. 06 
13.98 
14. 34 
15. 99 
15.94 
16.61 
15.23 
11. 89 



6. 13 



4. 65 
5.55 
3.87 
4.47 
3.60 
3.27 
2. 81 
1.58 
1. 46 
1. 16 
1. 74 
1. 12 
.93 
.70 
.82 
1.50 



4.29 
4.45 
4.50 
4.34 
4. 15 
3.99 
3. 86 
3.83 
3. 19 
2.60 
2.35 
2.07 
2. 03 
1.88 
1. 81 
1.64 
1.56 
1.85 
3. 09 



2. 31 
3.24 

3. 35 
3. 41 
3.41 
•3.C9 
3. 88 
3.69 
3,70 
3. 30 
2. 96 
2. 74 
2. 47 
2. 21 
2. 22 
1.84 
1. 72 
1.83 
1. 75 
1. 73 



1.40 
1.56 
1.71 
1. 36 
1. 45 
1.53 
L42 
2. 52 
1.51 
2.93 
3. 01 
2.02 
3.13 
3. 22 
2.60 
3. 13 



1. 75 
1. 86 
1. 78 

1. 91 
1.92 
2. 45 
2. 19 
2. 37 
2. 42 
2.50 
2.72 
2.83 

2. 82 
2.96 
3. 15 
3.32 
4.07 
3.42 
3. 62 



2.40 
2.41 
2.41 
2.90 
3. 18 
2. 78 

2. 81 

3. 03 
2.63 
2. 60 
2. 90 
2.93 
2. 98 
2.90 

2. 8g 

3. 01 
3. 2C 
3. 01 
3.65 
3.83 



Development. 



First stage 

Second stage 

Third stage 

Fourth stage 

Fifth stage , 

Sixth stage , 

Seventh stage 

Eighth stage 

Ninth stage 

Tenth stage 

Eleventh stage 

Twelfth stage 

Thirteenth stage . . 
Fourteenth stage. . . 

Fifteenth stage 

Sixteenth stage 

Seventeenth stage. 
Eighteenth stage.. 
Nineteenth stage. , 
Twentieth stage. . . 



Specific gravity. 



Per cent, of juice. 



1879. 1880. 1881. 



1.035 



1.043 
1.044 
1. 061 
1. 061 
1. 063 
1.061 
1.068 
1.081 
1. 082 
1. 080 
1.078 
1,077 
1. 078 
1. 081 
1,077 
1, 079 



1, 031 
1.036 
1. 037 
L041 
1. 045 
1. 050 
1. 052 
1. 055 
1. 058 
1.061 
1, 063 
1.065 
1. 066 
1.067 
1. 067 
1.070 
1. 078' 
1. 069 
1. 080 



1879. I 1880. 1881, 



1. 018 
1.025 
1.029 
1.029 
1. 032 
1. 035 
1.042 
L048 
1.052 
L056 
1. 061 
1.068 
1.071 
1.07o 
1,077 
1. 082 
1.081 
1. 082 
1.080 
1. 009 



34. 40 



35.81 
35. 20 
36.65 

33. 80 
32. 70 

34. 91 
34. 35 
31. 72 
30. 07 
30. 13 
29.50 
'J7. 57 
21.60 
26. 20 
22. 95 
25.22 



59. 06 
59.60 
59. 67 
61.61 
63. 05 
62. 79 
63.85 
65.68 
64.88 
64.83 
65.02 
63. 39 
62. 99 
61.72 

60. 46 
61.20 
60. 17 
62. 09 
56. 04 



65.30 
67.13 
69.48 
68.02 
6ai8 
68u07 
67. 21 
67. 81 
66.76 
67.91 
65.84 
62.44 
62.50 
58.92 
63.54 
60. 25 
58.9^ 
56.51 
57.22 
58.45 



Per cent, available 
sugar. 



1879. 1880. 1881 



-3.93 



—2.15 
—3. 49 
1. 49 
.35 
—4.67 
3.24 
7.31 
10.05 
11. 40 
a 35 
9.51 
1L23 
9.78 
4.53 
11.33 
9.50 



—4.28 
—3.35 
—2. 77 
-1. 91 
— .94 
.06 
1. 33 
1. 49 
3.34 
4.88 
5.59 
a 28 
6.55 
&92 
&73 
7.44 
8.09 
6.65 
5.37 



—3, 82 
—4.45 
—3.92 
—4. 2a 
—3. 81 
—2. 87 
—1.98 
— .64 
1.14 
2. 86 
4. 14 
6.34 
7. 61 
8. 87 
9.24 
U.14 
11. 02 
11.77 
9.83 
6. 79 



Development. 



Number of analyses. 



1879. 



1880. 



1881. 



Average results 1879, 1880, 188L 



1 



d s l| a c 



First stage 

Second stage 

Third stage 

Fourth stage 

Fifth stage 

Sixth stage 

Seventh stage. 

Eighth stage 

Ninth stage 

Tenth stage 

Eleventh stage 

Twelfth stage 

Thirteenth stage... 
Fourteenth stage . - . 

Fifteenth stage 

Sixteenth stage 

Sevienteenth stage. , 
Eighteenth stage .. 
Nineteenth stage. . , 
Twentieth stage. ... 



57 
70 
75 
62 
70 
111 
266 
217 
166 
170 
183 
191 
217 
339 
197 
191 



16 
38 
40 
52 
46 
51 
42 
42 
45 
60 
53 
44 
40 
37 
37 
40 
37 
45 
44 
370 



Fr. ct. 
1. 57 
2.32 
2.82 
3.35 
4.23 
5. 16 
6.39 
7. 23 
8.74 
9.69 
10.53 
11.41 
11.75 
12. 13 
12.09 
12. 79 
14.07 
12.60 
14.01 
1L95 



Pr.et. 
3.86 
4.03 
4. 02 
3.94 



3.85 
3. 80 
3.26 
2.76 
2.50 
2. 19 
2. 09 
L92 
1.87 
1.65 
1.57 
1. 71 
2.18 
L72 



Pr. ct. 

1. 89 

2. 05 
2.04 
2. 33 
2.36 
2.58 
2.41 
2.53 
2.44 
2.50 
2.72 
2.84 
2.82 
2.96 
3.11 
3.28 
3.92 
3.34 
3. 31 
3.81 



1.028 
1. 032 
1.033 
1. 035 
1.043 
1. 045 
1.048 
1. 053 
1.057 
L060 
L062 
1. 066 
1.068 
1.068 
L068 
L071 
1.078 
L07r 
1.080 
1.069 



Pr.et 
60.41 
62.26 
6:^.71 
64.34 
65.00 
65. 17 
65.11 
66.25 
65.15 
65.49 
65.22 
63. 19 
62.90 
6L26 
60.90 
61. 10 
59.98 
61.03 
66.74 
68.45 



Pr. cL 
-4.18 
I— 3.T6 
t.24 
J. 92 
—2.02 
— 1. 30 
.13 
.90 
4.04 
4. 49 
5.31 
6.38 
6.84 
7. 26 
7. 11 
7.86 
8.58 
7. 75 
8.52 
6.42 



71 
109 

97 
122 
129 
117 
116 
157 
315 
285 

224 
231 
239 
258 
385 
240 



Total. 



124 2, 739 1, 179 
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COMPARISON OF SUOAR CANE WITH SOBaHUM. 

The results represented upon the tables and charts which have been 
given will appear the more surprising if compared with the average 
analyses of the jj;iices of sugar cane. 

Twenty-five samples of sugar cane juices from the many varieties of 
this plant grown in Louisiana, Cuba, Jamaica, Martinique, Guadelupe, 
and the Bast Indies, analyzed by several chemists, give the following 
average composition: Sucrose, 13.28 per cent.; other solids, 2.71 per 
cent. If, now, as in the case of the sorghums, we subtract the sum of 
the solids (which was made up of ash, glucose, and other undetermined 
substances) fi'om the sucrose, we have as available sugar in these juices, 
an average of 10.57 per cent., an amount even less than that found pres- 
ent in the average juice of 35 kinds of sorghum for long periods, as will 
be seen by reference to the charts and tables. 

TEMPERATURE AND RAINFALL, 1881. 

The following statement, showing the mean temperature and total 
rainfall for each day, from May It o November 30, as also the maximum 
and minimum temperatures from the date of the first frost, which oc- 
curred October 6, has been furnished this department from the records 
on file at the ofiftce of the Chief Signal Officer. 

For purpose of comparison, the record of the same character for 1880 
is also given. 

Statement showing the mean temperature in degrees Fahr. and total precipitation recorded 
at the station of observation of the JSignnl Service, United States Army, at Washington, 
D. C, for each day from May 1 to November 30, 1881. 

(Oompiled from the Tecords on file at the office of the Chief Signal Officer, TJnited States Army; Wash- 
ington, D.C.J 



Day of the 
month. 



1881.* 



May. 



4.., 
5.. 
6.. 
7.., 
8.. 
9.. 

10.., 

11.. 

12.. 
■ 13.. 

14.. 

15.. 

16.. 

17.. 

18.. 

19.. 

20.. 

21.. 

22.. 



24.. 

25-.. 



27 

30 

31 , 



B<6 



59.5 
65.4 
52.5 
56.7 
58.5 
60.9 
64.2 
64.7 
7L2 
75.2 
79.5 
82.2 
84.5 
72.2 
76.2 
62.0 
55.7 
54.5 
58.6 
61.0 
65.5 
69.2 
68.5 
66.2 
72,0 
66.7 
72.5 
76.5 
77.6 
79.7 
77.0 



29 



In. 



.11 
.10 



.10 



June. 



is 

si 



74.2 
61.5 
59.7 
60.0 
66.0 
66.5 
65.2 
75.0 
62.7 
57.2 
70.7 
72.7 
68.5 
75.2 
75.2 
75.5 
78.5 
77.7 
78.5 
76.5 
72.0 
66.2 
67.5 
66.5 
70.6 
75.2 
71.5 
82.2 
81.2 
78.2 



In. 
.09 
.43 
.13 
.41 

'.'62' 
.51 



.06 



.48 



.01 



.05- 



2.59 
".'63 



July. 



-I 



70.7 
73.7 
,77.7 
80.6 
84.7 
86.0 
80.7 
78,7 
75.7 
80.3 
82.7 
82.7 
82.7 
82.0 
77.3 
81.0 
76.2 
72.7 
76.0 
79.3 
76.7 
67.6 
72.7 
77.8 
79.3 
78.7 
74.3 
73.7 
70.3 
71.7 
75.7 



'4 



1-^ 



In. 



.23 
.42 



.29 



.02 



August. 



77.0 
76.3 
80.3 
8L7 
84.7 
84.3 
76.6 
71.8 

8ao 

83.7 
74.3 
79.7 
84.3 
74.7 
68.7 
69.3 
68.3 
68.0 
70.7 
75.8 
78.1 
75.7 
73.8 
75.4 
74.9 
73.5 
71.4 
76.6 
79.7 
81.1 
79.4 



In. 
.01 
.25 



.71 



.01 



September. 



li 

is 



79.1 
77.0 
78.5 
77.7 
83.5 
81.3 
86.1 
83.0 
78.2 
78.6 
76.2 
71.1 
70.7 
70.6 
72.4 
77.6 
71.5 
66.0 
74.0 
73.3 
72.7 
74.3 
76.0 
78.3 
79.3 
82.0 
81.0 
79.7 
79.7 
79.3 



1^ 



In. 



.40 

1.33 



.11 
.32 
.02 



October. 



B 6 
I 



80.3 
78.0 
77.7 
72.0 
48.3 
51.3 
63.0 
68.3 
65.3 
57.0 
48.7 
55.3 
71.3 
58.7 
69.3 
75.4 
72.7 
69.4 
53.3 
54.7 
52.5 
57.0 
6a 6 
62.6 
60.0 
55.4 
54.0 
58.9 
66.3 
65.3 
65.5 



-3^ 



In. 



.01 



.43 



.06 



.02 
1.'07 
.17 



.40 
.46 
.67 



November. 



u 



61.0 
58.4 
50.7 
43.0 
5a8 
53.3 
54.3 
63.8 
63.7 
49.3 
46.3 
54.0 
53.0 
47.5 
40.4 
38.7 
4a 7 
62.7 
56.3 
36.0 
40.8 
42.2 
36.2 
31.3 
28.7 
38.5 
44.5 
40.7 
40.7 
49.3 



.1 

H 3 



In. 
.16 



.48 
.02 



.56 
.02 
.07 

.01 
.14 



.01 



.93 
.02 



.03 



* The dash (— ) indicates niAfall too small to measure* 
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Statement showing the maximum and minimum temperatures in degrees Falir. from October 6 
(date of first frost) to November 30, 1881, as recorded at the station of observation of the 
Signal Service j United States Army, in Washington, D. C. 

[Compiled firom the records on file at the office of the Chief Signal Officer^ United States Army, Wash* 

ington, D. C] 





October. 


Norember. 


Day. 




S 


i 






0 


a 

*M 


p 




1 


'a 




a 






s 




1^ 


12 


62.8 


43.9 


59.0 


45.3 


13 


83.2 


57.8 


63.1 


45.7 


14 ... 


72.7 


53.8 


60.1 


36.6 


15 .. , 


79.2 


57.2 


50.9 


34.0 


16 


88.6 


64.0 


50.5 


28.2 


17 


83.7 


63.1 


59.0 


32.7 


18 ... 


85.2 


58.8 


71.0 


45.0 


19 


60.3 


47.2 


76.1 


45.2 




65.8 


48.2 


47.8 


33 0 


21 


68.5 


42.0 


48.4 


28.4 


22....^ 


70.4 


42.2 


46.4 


37.7 



October. November. 



63.0 
72.6 
80.2 
75.4 
6Q.6 
60.2 



35.4 
53.0 
55.6 
60.0 
48.0 
87.0 



65.1 
61.3 
61.8 
48.4 
61.0 
65.3 
60.0 
65.8 
71.4 
56.8 
49.1 



59.0 
57.1 
40.0 
37.2 
35.7 
40.9 
48.4 
69.1 
.55.6 
44.2 
43.7 



Day. 



23 
24 
25 
26 
27 
28 
29 
30 
31 



October. USTovember. 



Frosts, {faU o/ 1881).— October e, and 11 ; November 14, 16, 17, 28, ^nd 29. 
Heavy rain-storms, May 1, to November' 30, 1881, 



Date. 


Began. 


Ended. 


Amount. 


Bemarks. 


October 23 to 25 

OiStober 29 to November 1 


4.30 p. m 

10.08 p.m., 23d. 
2.25 a.m., 29th. 


8.40 p. m 

8.05 a. m., 25th. 
10.15a.m.,Nov.l 


Inches. 
2. 59 
1. 33 
1.26 
1.69 


All rain-storms, between the 
dates named, in which the 
amount of precipitation ex- 
ceeded one inch are here 
given. 



Temperature and rainfall, 18S1. 



Month. 



Mean 
monthly 
tempera- 
ture. 



May, 1881 , 

June, 1881 , 

July, 1881 

August, 1881 ... 
September, 1881, 
October, 1881 .., 
November, 1881 , 



°Fahr. 
67.9 
70.9 
77.4 
76.4 
77.0 
62.9 
47.5 



"War Department, Offige op Chief Siqital Officer, 

Washington, D. O. , December 24, 1881. 
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Statement showing the mean temperature in degrees Fahr., and total rainfall recorded at the 
station of observation of the Signal Service, United States Army, at WashingtoUf D. C, 
for each daij from May 1 to November 30, 1880. 

[Compiled from the records on file at the office of the Chief Signal Officer.] 



Day of the 
month.* 



May, 
1880. 



June, 
1880. 



July, 
1880. 



An^st, 
1880. 



September, 
1880. 



October, 
1880. 



November, 
1880. 



1..., 
2... 
3... 

5... 

6... 

7..., 

8 .. 

9... 
10... 
11... 
12... 
13^.., 
14... 
15... 
16.,. 
17... 
18... 
19... 
20... 
21... 



23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 



31. 



62.7 
64.7 
67.7 
67.2 
67.0 
74.5 
G6.1 
71.5 
77.5 
78.0 
73.0 
68.5 
59.7 
54.0 
57.0 
66.5 
76.5 
78.7 
72.0 
79.7 
76.7 
66 5 
66.5 
75.0 
82.5 
83.5 
82.2 
75.0 
70.2 
72.0 
74.2 



In. 



.70 
.91 



.04 
.32 



71.5 
57.2 
66.2 
70.2 
71.2 
75.7 
78.2 
73.5 
67.0 
67.7 
79.7 
81.0 
83.2 
75.2 
61.7 
63.5 
71.2 
73.0 
74.0 
75.2 
78.2 
81.0 
81.5 
85.0 
81.5 
79.7 
80.5 
83.5 
80.5 
76,7 



In. 
.16 
.24 



.06 
.14 
.23 

.03 
2.28 
.18 



.10 
.10 



73.0 
75.5 
72.8 
75.5 
76.8 
78.0 
80.0 
80.5 
S3.0 
84.7 
81.2 
82.5 
86.5 
83.0 
79.2 
8L2 
78.5 
77.8 
79.0 
74.7 
72.0 
64.6 
71.0 
76. 7 
76.2 
80.7 
76,5 
72 6 
72.0 
72,0 
75.7 



In. 
.31 
.04 



.18 



.03 
.03 



.01 
.02 



.23 
1.40 



79.5 
82.2 
75.5 
71.7 
67.7 
70.5 
74.0 
72.2 
76.2 
77.5 
74.7 
74.~7 
74.7 
76.5 
73.0 
68.7 
7L0 
70.2 
76.5 
79.0 
81.5 
79.5 
80.2 
82.0 
79.2 
68.7 
72.7 
78.0 
79.2 
73.0 
67.7 



In. 



1.01 
.97 
.12 



.06 



.12 
.18 



.05 
.13 
.01 



.65 
.02 



.02 
.25 
.11 



74.7 
72.2 
81.7 
83.0 
82.5 
78.5 
68.5 
61.0 
55.5 
60.2 
64.2 
67.2 
60.0 
58.5 
59.-7 
65.7 
72.5 
74.2 
74.5 
76.2 
69.7 
61.7 
60.0 
63.5 
67.7 
68.7 
74.2 
6i.5 
60.2 
53.0 



In. 
.02 



.10 
1. 26 

.05 
L48 



.36 



54.7 
59.0 
63.2 
68.2 
59.5 
61.0 
M.5 
54.' 5 
58.7 
62.5 
66.7 
63.7 
54.2 
54.5 
66.7 
72.5 
54.2 
47.0 
44.7 
50.0 
54.7 
50. 0 
48.0 
43.5 
43.5 
54.7 
53.0 
40.0 
46.5 
61.0 
50.7 



In. 



.28 
.48 



.23 



.17 
.20 



.01 
.03 
.23 
.03 
.65 



In. 



.62 
.06 



.07 



.43 
.15 



.01 
.01 



.04 
.17 



.63 



* The dash (— ) indicates rainfall too small to measure. 

Statement showing the maaimum and minimum temperatures in degrees Fahr. from October 1 
{date of first frost) to November 30, 1880, as recorded at the station of observation of the 
Signal Service, United States Army, in Washington, JD, C. 

[Ccffiipiled from the records on file at the office of the Chief Signal Officer, United States Army, at 

Washington, D.C.] 



Day of month. 



October, 1880. 



November, 1880. 



Max. Min. 



Max. Min. 



Day of month. 



October, 1880. 



November, 1880. 



Max. Min. 



Max. Min. 



1, 

2. 

3. 

4. 

5. 

6. 

7. 

8 

9 
10 
11 
1^ 
13 
14 
15 
16 



67.0 
73.0 
74.0 
80.0 
64.0 
70.0 
65.0 
67.0 
7a 0 
76.0 
80.0 
80.0 
65.0 
68.0 
80.5 
81.5 



38.5 
43.0 
47.5 
57.0 
55.0 
54.5 
44.0 
39.0 
47.5 
48.0 
50.5 
55.0 
45. 5 
38.5 
50.0 
60.0 



58.0 
63.0 
60.0 
62.0 
68.0 
70.0 
69.0 
57.0 
62.0 
63.0 
67.0 
62.0 
48.0 
40.0 
42.0 
51.0 



34.5 
38.0 
37.0 
49.0 
58.0 
59.0 
41.0 
33.0 
39.0 
39.0 
5y.O 
47.0 
35.0 
34. a 
32.0 
28.0 



17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25 
26 
27 
28 
29 
30 
31 



70.0 
57.0 
57.0 
60.0 
^.0 
59.5 
55.0 
49.0 
54.0 
62.0 
61.0 
49.0 
49.0 
63.0 
58.0 



46.0 
40.0 
30.5 
41.0 
42.5 
50.0 
44.0 
40.0 
33.0 
38.0 
49.0 
39.0 
3J?.0 
4a 0 
45.0 



51.0 
48.0 
33.0 
34.0 
30.5 
28.0 
29.0 
31.0 
36.0 
29.0 
36.0 
.34.0 
45.0 
37.0 



32.0 
2G.0 
18. 0 
30.0 
26.0 
12.5 
12.5 
13.0 
28.0 
22.0 
22.0 
28.0 
32.5 
30.0 



Frosts (fall of 1880-'81). -October 1, 19, 25; November 1, 2, 8, 8, 9, 16. 
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Heavy rain-stoums, May 1 to Noveniber 30, 1880. 



Pate. 



May 11 

June 14 to 16 .... 

July 22 

Augrust 3 to 4 — 
Reptomber 6 to 7. 
Beptomber 8 to 9 , 



Began. 



4.34 p. m 

8.25 p.m., 14tb' 
6.10 a. m 

4.20 p.m.,3d .. 

8.35 p.ra.,6tb.- 
6.15am..8tli.. 



Ended. 



6.05 p. m 

8.10 a.m.,16tb. 

4.10 p. m 

8..'>0p.m., 4tb, 
5.00 a. m.,7tb.. 
10.00 p. m., 9th 



Amount 



Inches. 
1.40 
2. 46 
1. 37 
1.89 
1. 34 
1.53 



Bemarks. 



All rain-storms, between 
the dates named in 
which the amount of 
precipitation exceeded 
one inch are here given. 



Temperature and rainfall, 1880. 



Month. 



May, 1880 

June, 1880 

July, 1880 

August, 1880 ... 
September, 1880 
October, 1880 .., 
November, 1880 




"War Department, Office op Chief Signal Officer, 

Washington, D. Mcvrch 16, 1881. 



COMPARISON OF SEASONS 1880 AND 1881, 

The crop returns for this year, and universal testimony agree that the 
season just past has been, over a wide area of our country, of an almost 
unprecedented character. A cold, backward spring and a drought of 
exceptional severity united to produce most unfavorable results. 

The records which follow will fully sustain the general opinion and 
explain sufficiently the reasons of failure. 

It will be observed that the average mean temperature for May and 
June in 1880 was 72,8o, while for the same months in 1881 it was 69.4o 5 
also, that the total rainfall for these months was, in 1880, 6.89 inches, 
of which amount 5.29 inches fell in three rains, pretty evenly distribu- 
ted over the two months, viz: May 11, 1.40 inches; May 22 and 23, 1.61 
inches 5 and June 13, 2.28 inches. 

On the other hand, in May and June, 1881, the total rainfall was 7.57 
inches, of which 5.71 inches fell in June. 

Also, it will be observed that during the three months of July, August, 
and September, in 1880, the mean average temx)erature was 73.4^, and 
the total rainfall 9.37 inches; the mean average temperature for these 
months in 1881, was 76.9^, while the total rainfall was only 4.93 inches, 
and of this small amount nearly half, 2.19 inches, fell in September. 

The results, however, secured in the plat of sorghum planted on the 
grounds of the department fully justify the reputation this plant has 
of being able to withstand drought, although it appears necessary to 
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this end, that the crop should secure a good start before the drought. 
Such, as will be seen, was the case in the experimental plat above men- 
tioned, for, although planted early (April 29), the ground had been 
carefully prepared, had a good exposure to the sun, and the crop came 
forward rapidly, so that it was fully 2 feet high before the seed was 
planted for the third time in the larger fields. 

In very marked contrast were the results seen upon a portion of the 
department ground. As has been already mentioned, a portion of the 
sorghum plat was plowed up through a mistake, and upon June 13, 
(forty-six days after the first planting), this portion was replanted with 
ten varieties of sorghum. But neither of these varieties attained any 
development, the average not being even 10 per cent, of the crop 
secured from the ground immediately surrounding this replanted por- 
tion, and throughout the season these ten varieties were stunted, 
withered, and sickly, evidently the result of the drought which followed 
closely upon this planting, and before a good start had been made by 
the plants. 

On the other hand, the several varieties grown upon the field from 
the first planting suffered comparatively little harm, and yet, although 
withstanding this severe drought during July and August, the result 
was evident in a much lighter crop than was secured in 1880, as will be 
seen by the following : — 

The average weight of stripped stalks per acre of thirty-eight varie- 
ties grown in 1880 was 31,409 pounds, the maximum being 50,017 and 
the minimum 13,839 pounds per acre. 

The average weight of stripped stalks per acre of thirty-four varieties 
grown in 1881 was 22,524 pounds, the maximum being 33,538 and the 
minimum 10,750 pounds per acre. 

It is interesting to consider the meteorological data of 1880 and 1881 
in connection with the results shown by the tables representing the 
average results of analyses for these years. It will be remembered that 
the varieties of sorghum grown in 1880 and 1881 were mainly the same, 
the land upon which it was grown was the same, the mill by which the 
juice was expressed was the same, and care was taken to maintain it in 
good order. It will, however, be seen that the average percentage of 
juice, by weight, obtained from the stripped stalks was greater in 1881 
than in 1880, that in 1881 averaging 64.02 per cent., while that in 1880 
averaged only 62 per cent. 

It will be seen, also, that the specific gravity of the juices from the 
eleventh to the eighteenth stage, inclusive (the period when the canes 
should be worked for sugar), differs greatly, the average specific gravity 
being, for this period in 1880, 1.0694, while in 1881 it was 1.0752, this 
showing, as is seen by the analysis, the presence of a larger quantity of 
sugar in these j uices of 1881. 

The increase in specific gravity, as will be seen, is due to the increased 
amounts of sugar, and since the percentage or juice is about in the 
inverse ratio it shows that the amount of water in the plant varies but 
very little, whether in seasons of rain or drought. 

But the very general belief that the character of the juice undergoes 
great change, due to the occurrence of heavy rains, seems hardly to be 
supported by the facts. In fact it would be of great importance if 
these opinions were more generally submitted to the test of exi^eriment. 
If we look over the meteorological' data from the Signal Office which has 
just been given, we shall see that on the 10th and lltb of September, 
1881, there was a rainfall of 1.73 inches, which succeeded a season of 
protracted drought. It would seem, then, in accordance with the gen- 
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erally accepted belief, that we should obtain evidence of this in a greatly- 
increased percentage of juice; but an examination of the tables of 
analyses shows no appreciable change in either of the varieties. 



EFFECT OF HEAVY RAINFALL AFTER LONG DROUGHT. 



For the purpose of showing the effect produced, if any, in the com- 
position of the several sorghums, due to a heavy fall of rain, the follow- 
ing table has been j)rei)ared, which gives the results of analyses of each 
variety taken before and after the heavy rainfall of September 10 and 11. 

The average of the analyses of all the varieties made just before the 
heavy rain of September 10 and 11, viv., those made September 7, 8, and 9, 
also, the average of all the analyses of each variety made immediately 
succeeding this rainfall, viz., analyses made on September 12, 14, 15, and 
17, and the results are as follows: — 

Tal)le slwwing effect of heavy rainfall after long drought. 



Dates of analyses. 



Sept 7, 
Sept. 7, 
Sept 7, 
Sept. 7, 
Sept. 7, 
Sept. 7, 
Sept. 7, 
Sept. 7, 
Sept. 8, 
Septs, 
Sept. 8, 
Sept 8, 
Sept 8, 
Sept 8, 
Sept. 8, 
Sept. 8, 
Sept 9, 
Sept 9, 
Sept 9, 
Sept. 5, 
Sept 9, 
Sept 5, 
Sept 9, 
Sept 9, 
Sept 5, 
Sept. 9, 
Sept 9. 
■ Sept 9, 
Sept. 9, 
Sept 9, 
Sept 9. 
S<^pt 9, 
Sept 9, 
Sept 9, 
Sept 7, 
Sept. 7, 



and Oct 5, 15.. 
and Oct 5, 15., 
and Oct 5,15.. 
and Oct 5, 15. . 
and Oct. 5, 15. . 
and Oct. 5, 15 . . 
and Oct 7, 17. . 
and Oct 7, 27 . 
and Oct 7,17., 
and Oct 7,17.. 
and Oct 7,17., 



19, and Oct 17. 
27, and Oct 18. 
27, and Oct 18. 
27, and Oct 18. 
27, and Oct 18. 
and Oct 3, 12.. 
and Oct 3, 14. . 
and Oct 3,14.. 
and Oct 3,14.. 
and Oct 3, 14.. 
and Oct 3, 14.. 
and Oct 3, 15.. 
and Oct 3,15.. 
and Oct 4, 15.. 
and Oct 4,15.. 



Average . 



Analyses taken just before Sep- 
tember 10 and 11. 



Sncrose. 


Glucose. 


Solids not sugar. 


Juice. 


Specific gravity. 


§ 

CO 


Glucose. 


Solids not sugar. 


i 

3 


Specific gravity. 


Pr.ct 


Pr. cL 


Pr. cL 


Pr. ct. 




Pr. ct. 


Pr. ct. 


Pr. ct. 


Pr. ct. 




IH. 23 


.80 


3. 00 


54. 17 


1.089 


17.09 


.86 


3. 64 


43. 83 


1.088 


17. 41 


.81 


2. 76 


58.86 


1. 084 


16.89 


l.ll 


3.19 


52. 80 


1. 085 


18. JiO 


.86 


1. 77 


63. 51 


1. 087 


16.88 


1. 05 


2. 88 


63. 72 


1.086 


19. 58 


.95 


2. 75 


59. 51 


1. 095 


15. 24 


1.27 


3. 86 


50.54 


1. 080 


14. 08 


2. 03 


2.32 


64. 45 


1. 074 


17. 01 


.49 


2. 98 


60. 46 


1.086 


18. 38 


1.48 


3. 95 


45. 14 


1. 098 


17. 69 


.57 


3. 12 


59. 30 


1. 087 


16. 00 


1.73 


2. 40 


62. 01 


1.083 


15. 65 


1. 62 


1. 52 


63.64 


1.080 


16.86 


1.07 


2. 20 


56. 95 


1. 083 


12. 56 


2. 44 


1. 79 


62. 21 


1. 072 


16. 99 


1. 38 


2. 76 


60.94 


1. 086 


10. 16 


3. 52 


2. 07 


62. 16 


1. 063 


17.86 


.83 


3. 39 


57.69 


1. 0h9 


18. 18 


.80 


2. 85 


58. 33 


1.090 


18.86 


.66 


3. 33 


54. 59 


1. 094 


17. 03 


1. 03 


2. 56 


59. 56 


1. 086 


16.12 


.79 


4.87 


60. 83 


1. 083 


19.51 






55. 67 


1. 093 


16.91 


1.81 


3. 00 


.57. 38 


1. 084 


15. 70 


"i.'75 


4.' si" 


63. 01 


1.069 


16. 39 


1.90 


3. 25 


64. 38 


1.084 


17. 64 


1. 55 


3. 77 


52. 40 


1. 087 


16. 93 


1.26 


3.88 


58. 16 


1. 087 


18. 28 


.77 


3.94 


60. 10 


1. 087 


18. 81 


1. 26 


2. 97 


63. t 7 


1. 098 


18.61 


1.14 


3. 16 


59.00 


1. 091 


17. 38 


2. 29 


4.94 


55. 77 


1. 093 


19. 20 


1. 54 


2. 61 


51 49 


1.092 


16. 46 


2 58 


3.98 


58. 05 


1.086 


17. 79 


2. 85 


3. 55 


56. 79 


1. 089 


17. 20 


2. 00 


4.67 


54. 48 


1.089 


15. 79 


2. 06 


4. 52 


60. 35 


1. 084 


15. 35 


4.30 


2. 89 


62. 78 


1.089 


15. 95 


1. 96 


4.23 


51.53 


1.084 


16. 02 


1. 53 




62. 50 


1. 094 


18. 69 


L09 




59.77 


1.090 


14. 40 


3. 00 


3. 06 


61.71 


1. 080 


13. 96 


1.93 


5.05 


59 53 


1.075 


13.00 


4.71 


3. 65 


67.62 


1. 081 


14. 23 


2. 94 


4. 14 


59.04 


1.081 


14. 27 


1. 51 


2. 51 


66. 00 


1. 073 


11. 31 


2.64 


6.03 


61 1. 07 


1.064 


13. 45 


3. 26 


1. 9J 


67. 92 


1. 073 


14. 23 


2. 55 


5. 43 


59. 56 


1. 076 


9. 80 


5. 18 


4.40 


59. 53 


1. 073 


11. 14 


3.73 


3. 82 


63. 11 


1. 070 


13. 05 


4. 16 


2. 28 


62. 78 


1. 077 


11.65 


3. 82 


3.68 


62.24 


1.070 


19. 25 


1. 48 


2. 41 


61. 06 


1. 089 


16 73 


.86 


4. 38 


57 02 


1. 083 


16. 00 


1. 83 


2. 00 


60. 10 


1. 077 


14.37 


1. 21 


5.27 


57.58 


1. 079 


16. 14 


1. 70 


2. 40 


58. 77 


1. 077 


14. 62 


1.33 


4. 47 


61.09 


1. 077 


18. 87 


1. 70 


3. 07 


62. 55 


1.087 


14. 47 


2. 54 


4. 26 


57; 55 


1.081 


15. 80 


3. 07 


1.13 


58. 39 


1. 1-75 


13. 38 


2. 57 


4. 30 


68.81 


1. 074 


15. 13 


2.72 


2. 33 


61.72 


1.075 


14. 70 


2. 14 


3. 28 


58.64 


1.076 


15. 90 


1. 38 


2. 68 


7V7. 33 


1. 077 


11. 52 


1.87 


5. 04 


62. 83 


1.066 


12, 57 


.99 




32. 36 


1.073 


13. 61 


.68 


4.31 


45.27 


1. 075 


8. 97 


5. 19 


l.M 


69.04 


1. 059 


13. 07 


2. 83 


2. 09 


61.62 


1.070 


16. 02 


2. 06 


2.98 


59. .54 


1. 0832 


15. 40 


L803 


3. 694 


, 57.80 


L0802 



Analyses taken just after Sep- 
tember 10 and 11. 
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Average results of analyses of thirty-six varieties of sorghum before and after the rail} fall 

of September 10 and 11. 





Before. 


. 

After. 






16.02 


15.40 






2. 06 


1.80 




do 


2.98 


3. 69 




do 


59. 54 


57. 80 




1. 083 


1. 080 






10. 98 


9. 90 







From the above it will be seen that the results of this storm, as shown 
in these analyses, show an average loss of— 

Per cent. 

Sucrose 3.9 

Glucose 12.6 

Juice 2.9 

Specific gravity - 3.6 

Available sugar 9.8 

The gain in solids was 23.8 per cent. 

The above results are rather surprising and certainly opposed to the 
view generally entertained. Without accepting them as wholly conclu- 
sive, it must be remembered that they are the results of a very large 
number of determinations and of a very large number of distinct vari- 
eties. If it shall hereafter be shown that such a result invariably fol- 
lows a rainfaU, it would appear that the explanation is, that by such 
rainfall a vigorous growth in the plant is excited and that the material 
for this rapid development of the plant is derived from the stored-up 
food (mainly sugar or starch) present. This would account for the loss 
in sugar, while the water, being simply the vehicle for transporting such 
food, is evaporated from the foliage more rapidly than it is absorbed by 
the roots. 

EFFECT OF FKOST UPON SORGHUM. 

For the purpose of learning the effects of frost upon the sorghum, 
I have also taken the average of the analyses of each of the sorghums, 
just before the dates of the first frosts of October 6 and 11, viz., those 
analyses which were made September 27, and October 3, 4, 5, and 7, 
and those made October 14, 15, 17, and 18. The results are given in 
the following table. 

Talle showing effect of first frosts. 



Just before October 6 and 11. 



i 

0 

CQ 


Glucose. 


Solids. 


Juice. 


Specific 
gravity, 


so 

2 
eg 


Glucose. 


SoUds. 


Juice. 


specific 
gravity. 


Per cf. 


Per cC 


Per ct. 


Per et 




Perct. 


Per ct 


Per ct. 


Per ct 




15.24 


.87 


2.76 


54. 28 


1. 078 


14. 32 


1. 16 


4.60 


57.90 


1. 078 


13.56 


1.39 


2. 15 


51. 18 


1.073 


14.12 


1. 18 


4. 14 


57.93 


1,075 


16. 32 


1.08 


2.74 


44.54 


1.087 


16. 59 


1. 09 


5.11 


65. 81 


1. 088 


11.85 


1.11 


3. 05 


55. 10 


1.068 


16.24 


1.27 


4.20 


55. 80 


1. 082 


12.58 


.70 


2. 40 


51. 31 


1. 068 


14. 65 


.40 


5. 03 


57. 44 


1. 078 


1.5. 36 


.98 


2. 88 


58. 06 


1. 082 


13. 97 


3. 28 


4. 33 


52. 07 


1.084 


14.77 


1.31 


3.65 


59. 89 


1. 082 


11. 99 


1.16 


3. 73 


58. 13 


1. 069 


17. 22 


.95 


2.94 


48. 46 




13.88 


2.44 


3.97 


65. 23 


1. 084 


12.54 


2.12 


2-58 


61. 19 


1. 070 


13. 24 


1. 85 


3. 45 


58. 00 


1. 076 


17.38 


.61 


4.12 


58. 02 


1. 090 


10. 30 


.40 


3. 80 


54. 60 


1. osr, 


16.89 


.42 


3. 38 


57. 25 


1. 085 


16. 13 




4. 87 


52.91 


1. 088 


17.40 


.78 




55. 58 


1. 089 


13. 90 


L 7? 


4. 44 


47. 38 


1. 081 


16.57 


1. 52 


3.14 


55. 84 


1. 083 


14. 72 


1.64 


2.50 


58. 99 


1.079 


18. 15 


1. 39 


4.40 


55. 99 


1. 094 


13. 55 


1. 50 


3. 60 


5G. 95 


1. 078 


16.68 


1.56 




49.29 


1.089 


14. 39 


1. 73 


2.93 


5a 07 


1. 081 


14. 14 


2.60 


3. G7 


46. 29 


1. 080 


15. 25 


1. 96 


2. 01 


58. 51 


1. 082 


16.10 


.94 


4. 20 


53. 87 


1.085 


15. 60 


1.20 


3. 47 


58. 75 


1. 085 


15. 78 


1. 26 


4. 01 


57.97 


1.083 


12. 41 


2.57 


1.81 


65.80 


i.oeo 


15.77 


1.72 


4.23 


55.99 


1.0S4 


12.44 


3.02 


2.63 


60.34 


1. 075 



Just after October 6 and 11. 
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Table showing effect of first frosts — Continued. 



Just before October 6 and 11. 



Sucrose. 


Glucose. 


Solids. 


Juice. 


Specific 
gravity. 


Sucrose. 


Glucose. 


Solids. 


'3 


Specific 
gravity. 


15.91 


1.27 


3. 66 


51.72 


1. 082 


9.45 


1. 58 


2. 31 


62. 71 


1. 053 


14. 55 


2. 31 


3.11 


57. 28 


1. 079 


4.64 


4.77 


2. 61 


67.31 


1. 048 


16.22 


1.66 


4. 17 


57.98 


1. 088 


10.19 


2. 46 


3. 28 


56.11 


1. 067 


11. 70 


4. 14 


2. 74 


63. 72 


1.071 


6.50 


3. 98 


2. 97 


59.73 


1. 052 


16. 35 


1. 20 


4.15 


56.77 


1. 085 


7.27 


1.07 


3. 14 


64. 03 


1. 045 


14.86 


1.50 


3. 27 


52. 94 ^ 


1.082 


32. 15 


1.92 


1. 96 


60.39 


1. 071 


13. 50 


1. 43 


3.34 




1. 078 


11.69 


1.28 


4. 00 


59. 51 


1.066 


Av'ge.l5.2« 


1. 41 


3. 37 


54. 82 


1. 0814 


12.91 


1.82 


3.49 


58.09 


1. 0738 



Just after October 6 and 11. 



Average results of analyses of thirty-six varieties of sorghum before and after the frosts of 

October 6 and 11. 



Sucrose per cent. 

Glucose do 

Solids ^ do.... 

Juice do — 

^I^allable'sngi^ per cent. 




From the above averages it will be seen that the results of these 
frosts show an average loss of— 

Per cent. 



Sucrose 15.5 

Specific gravity 8-6 

Available sugar , 

And a gain of— 

Per cent. 

Glucose 29.1 

Solids 3.6 

Juice 6.0 



The above results accord with the general belief as to the injurious 
effects of frost upon the cane. It would appear from the increase in 
glucose and decrease in sucrose that the effects of frost were to produce 
an inversion of the sugar present in the juices of the plant. 

If we consider the average results produced in a few of the different 
varieties of cane, viz, Mastodon No. 24, Honduras No. 25, Sugar Cane 
No. 26, Wallis's Hybrid No. 27, White Imphee No. 28, and White Mam- 
moth No. 7, for example, we shall find the effect even more marked. 
For purpose of comparison I have given the avei-age results of analyses 
of the above varieties by themselves, and also the average results of 
several other varieties by themselves, viz. Early Amber No. 1, Early 
Golden No. 2, White Liberian Nos. 3 and 4, Black Top No 5, African 
No. 6, Regular Sorgho No. 9, Link's Hybrid Nos. 10 and 11. 



Average results of analyses of Nos. 7, 24, 25, 26, 27, 28, made just before and just after the 

frosts of October 6 and 11. 





Before. 


After. 






14.92 
1.98 


a34 
2.50 




do 


3^58 


a 01 




do 


57.89 


81.34 




L081 


1. 056 






9.36 


2.83 
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Average results of analyses of No's, 1, 2, 3, 4, 5, 6, 9, 10, 11, made just h^ore and just after 
the frosts of October 6 av4 11. 



Before. 



After. 



Sacrose per cent 

Glucose n do. ... 

Solids do.... 

Juioo do — 

Specific ^vity < 

Available sugar per cent. 



14.64 
1. 02 
2.90 

54. 55 
1.078 

10. 72 



15.06 
1. 25 
4. 39 

55. 8:^ 
1. 082 
9. 42 



iToin the above it will be seen that the effects of these frosts were fax 
more disastrous upon the first group of sorghums selected than upon 
the last group, for, arranging the results side by side, this difference in 
effect produced is readily compared, thus: 





First group. 


Second group. 






44.1 
26.3 
15.9 
6.0 
30.9 
69.8 




2.9 
22.5 
51.4 
2.3 
5.1 
12.1 












Gain..... 



























As will be seen from the above statement, there is practically little 
effect shown by the frost upon the several varieties of sorghum in the 
second group. The percentage of increase in glucose and solids is in 
fact not a very large actual increase, while the percentage of sucrose in 
the juice is slightly more. 

It is more than probable that the difference in the effects of the frost 
upon the two groups is due to the fact that in the case of the second 
group the different varieties of sorghum were those of early maturity, 
and this will be seen by reference to the tables of analyses of these va- 
rieties, which will show that for a long period these varieties had reached 
their maximum content of sugar, and in fact had begun to fall off a lit- 
tle; while, as will l>e seen by reference to the tables, the members of the 
first group were of the late varieties, and their full development had 
not yet been attained, for their content of sucrose was and had been 
gradually increasing. It is therefore probable that while the plant is 
in its immature condition, the functions of growth and the elaboration 
of its sugar in vigorous action, it is far more susceptible to the ac- 
tion of frost than after full maturity has been attained. Should this 
prove to te the case it would explain the injurious action of frost upon 
the sugar cane of Louisiana, which, owing to the long period necessary 
for its full development, can nev^er reach that condition of maturity whicii 
would render it comparatively safe. 

The above results will enable us to explain the very conflicting testi- 
mony of sorghum^growers as to the effects of frost upon their crops, 
many having experienced no evil results, while others have found the 
effects of frost most disastrous. At least these results will be of value 
in guarding us from drawing too hasty conclusions, since, as will be 
seen, ^ reasonable support is afforded in the above data for either view, 
and it would seem wise to withhold conclusions until more facts are 
accumulated. 
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AVAILABLE SUOAEr— MEANING OF a?HE TERM. 

We have already explained the meaning of this term, but its impor^ 
tance is such that a fuller discussion of the conditions which tend to 
increase or diminish the amount should be had, since although the 
economical production of molasses of a good quality from sorghum 
would save us an annual importation of several million dollars' worth, 
of itself an amount fully justifying any reasonable expense of investiga- 
tion looking to this production; yet the present annual importation of 
sugar, which steadily increases in amount, makes this matter of sugar 
production of extreme importance. 

VALUE OF THE SUGAR AND MOLASSES IMPORTED IN 1879. 

In 1879 the sugar and molasses imported reached in round numbers 
the amount of $76,500,000, one-eighth of which was for molasses, a sum 
requiring considerably more than the aggregate production of gold and 
silver of our mines, which in 1880 was of gold $36,000,000 and of silver 
$39,200,000, a total of $75,200,000, or $1,300,000 less than sufficient to 
pay for the sugar imported the previous year. 

GENERAL RESULTS OF ANALYSES BEARING UPON THE QUESTION OF 

AVAILABLE SUGAR. 

By reference to the table giving the general results of all the analyses 
of the several varieties of sorghum in 1879, 1880, and 1881, the aggregate 
number of analyses being 4,042 and the varieties analyzed being about 
40, these results having been obtained from as many distinct varieties 
by so large a number of separate analyses made in successive years, the 
general conclusion reached appears established beyond question. 

It will be seen that during the early stages of development of these 
plants, up to and including the sixth stage, the available sugar is given 
as a minus quantity, i, 6., the amount of sucrose in the juice is less 
than the sum of the glucose and other solids. It will also be seen that 
in the seventh stage the available sugar is practically none, being only 
,13 per cent., and this stage represents the period when the seed is in 
the milky state. It is then obviously absurd to expect to obtain any 
sugar by working up the crop until it has advanced beyond this condi- 
tion toward maturity. 

It will also be observed in the table that during these early stages 
the amount of this minus available sugar remains nearly the same, the 
average for the farst five stages being — 3.22 per cent.; and also that 
the available sugar after it first appears rapidly increases in tjuantity, 
and remains practically constant through the several subsequent stages ; 
and in this it agrees, as wiU be seen, with the development of the su- 
crose, which, at a certain period, is very rapid, and afterward nearly 
constant through the season, while, as has been remarked, the sum of 
the glucose and solids is nearly the same throughout. 

DANGER OF MIXING IMMATURE V^TITH MATURE CANE IN WORKING. 

It is of greatest practical importance also to consider the effect of 
mixing immature with mature canes in the working. If, for example, 
a ton of sorghum in the tenth stage was mixed with an equal quantity 
in the third stage, and the mixed juices together boiled to a sirup, it is 
doubtful whether any sugar would be obtained, for, as will be seen, the 
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first lotwoiild yield a juic5e having 4.49 per cent, of available sugar, the 
second lot of juice would have —3.24 per cent., and the mixed juice 
would, of course, have but .62 per cent, available, so small a quantity 
as to be practically valueless. It is, then, to be remembered that for 
the purpose of sugar-making every unripe cane allowed to go to the 
mill is not only worthless in itself, but far worse tJian worthless^ since it 
causes the loss of sugar otherwise available. 

This fact will more clearly appear if the necessary calculations are 
given of the results. Supposing that the mill gives 60 per cent, of the 
weight of stalks in juice; we should then have 1,200 pounds of juice 
from each ton of stalks, and the former would give 4.49 per cent, of 
sugar, or 53.88 pounds, while the latter would give — 3.24, or minus 
38.88 pounds, the difference being 15 pounds of sugar from the two 
tons of stalks, equal to .625 per cent, of 2,400 pounds of juice. 

We thus see that by mixing in the immature canes we really obtain 
only about one-fourth the sugar which the one ton of good cane would 
have yielded alone. 

The above facts are practically understood by the sugar-planters of 
Cuba and Louisiana, for they are careful to cut off and leave upon the 
field the upper and immature portion of the sugar cane, knowing by 
experience that by sending it to the miU it results in actual loss in their 
product of sugar. 

That their practice is entirely justified by the results of analysis will 
be seen by reference to the table below, which represents the average 
results in each case of four analyses of the juices from the butt, the 
middle, and the top of three varieties of sugar cane grown in Louisiana. 

Table showing relative value of different parts of sikgar-cane stalk. 



Sucrose per cent 

Olncose " do 

Solids do 

Available snjpir do 

Specific gravity 



Butt. 



15. 36 
.75 
.24 

14. 37 
1. U68 



Middle. 



12. 95 
1. 42 



10. 85 
1.061 



From the above results there would seem to be in the immature sugar- 
cane top a close resemblance to the immature stalk of sorghum, and 
yet the analogy ceases so soon as the sorghums have attained full ma- 
turity, for, as the results of very many analyses show, there is practi- 
cally no difference in the juice from the upper or lower half of the 
sorghum stalks. 

This difference is probably due to the fact that, owing to the short 
season, comparatively, it is impossible for the sugar cane to reach, even 
in Louisiana, a condition of full maturity. 



DANGBK FROM SUCKERS. 



It is important also to remember that, owing to the tendency of sor- 
ghum to send up suckois from its roots from time to time during the 
season, there is the liability of having in the crop canes of every stage 
of development, and tlie injurious effect already shown is sure to result. 
It is therefore necessary, in order to secure the best results in the pro- 
duction of sugar, to see to it that either the growth of these suckers be 
prevented by removing them from time to time during the season, or 



464 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



that they be thrown aside when the crop is harvested as worthless ex- 
cept for the production of sirup. 

To demonstrate this point, the plat of sorghum, as has been already 
described, was divided into two nearly equal parts, and from the one 
portion the suckers were removed as fast as they appeared, while they 
were allowed to grow upon the other portion. 

The difterence in the results of the above treatment is manifest in the 
following table, which gives the weight of crop and the analyses of the 
juices from the suckered and unsuckered canes : 



Comparative results from suckered and unsuckered sorghum. 



Weijrht of 
itripped stalks 
per aero, 
pounds. 



Per cent, of 
jnice. 



Specific 
gravity of 
juice. 



Per cent, 
glucose in 
juico. 



Per cent, 
sucrose in 
juice. 



Per cent, 
solids in 
juice. 



Per cent, 
available 
sucrose 
in juice. 



21, 074 
23, 201 
17, 006 

15, 329i 

22, 848; 

16, 327; 
33, 333 

17, 852 
21, 383 
33, 041 
29,766 
32, 103! 

18, 045 
20, 461 
20, 643 
24, 486 
30,634 
20, 447 

26, 252 1 
21,915' 
30, 683; 

27, 979 
27, 700^ 
3fJ, 538: 
24, 480; 
17, 215 
17, 184 

19, 382 
10, 750 
19, 446 
24,418! 
10, 128 
13, 800 
16, 977i 



24, 757 
34, 667 

26, 426 
29, 512 
33, 603 
21, 110 

27, 373 

18, 599 
21,194 

28, 936 

29, 702! 
30, 161 

22, 086 
21,252 
21. 856 

29, 294 
31, 079 
23,584 

30, 831 
26, 244 

33, 707 
30, 934 
29, 040 
29, 941 

34, 447 

19, 677 
26. 030 

18, 525 
18, 125 
24, 058 

23, 582 
12, 717 
17, 099 

19, 877 



Total .... 765, 826 870, 031 
Average. 22,525 22,589 



45.4 
48.3 
43.1 
47.5 
50.5 
46.3 
50.9 
48.1 
51.6 
49.8 
41.0 
48.8 
51.5 
40.9 
53.1 
45.2 
53.4 
48.2 
50.0 
47.3 
50.0 
50.2 
50.2 
52.9 
56.5 
49.8 
55.0 
50.2 
49.1 
48.8 
47.2 
53.1 
37.9 
46.2 



43.4 
46.3 
48.6 
50.7 

'52.' 5 

49.3 
50.9 
51.0 
51.1 
52.7 
53.0 
56.2 

4a 8 

49.9 
45.7 
44.1 
39.8 
42.7 
41.3 

44. 2i 1.077 

44.6 1.071 

44.6 1.071 

51.3 1.062 

54.5 L057 

51. 4i 1.063 

51.61 1.056 



1.087 
1. 088 
1. 08.S 
1.098 
1. 074 
1.074 
1.078 
1. 075 
1. 071 
1.1 
1. 087 
L( 
1. 076 
1.074 
1. 074 
1. 079 
1. 078, 
1. 081 
1'. 078 
1. 07^ 



54.6 
55.8 
51.9 
52.4 
50.0 
49.9 
52.1 



1. 0681 
1. 063; 
1. 066 
1. 069: 
1. 070| 
1. 082 
1. 078; 



1.088 
L085 
1.080 
1.079 
1. 070 
1. 067 
1. 074 
1. 009 
1. 0561 
1. 067 
1. 062 
1.) 
1.050 
1.065 
1. 075 
1. 068 
1.065 
1.064 
1.067 
1.1 
1. 068 
1. 052 
1. 059 
1.051 
1. 062 
1. 053 
1. 053 
1. 041 
1.044 
1. 070 
1. 072 
1. 055 
1. 070 
1.0771 



1. 38 
1. 37 

1. 37 
1. 27 
1. 22 
1.97 
1.35 
1. 72 

2. 91 
0. 80 
0. 66 

0. 74 
2. 39 
3. 16 

1. 74 
1.71 

1. 92 
2.48 
2.27 

2. 84 
1.33 
2. 62 
5. 07 

2. 31 
5. 02 

3. 52 
5. 09 
1.55 
2.43 
1. 52 
1. 95 
2.86 
1.84 
1.56 



2. 52 
2. 07 

3.50 
2.87 
3. 79 
4.73 
3.59 
1. 86 
1.33 

1. 46 
4. 07 

2. 41 
1. 45 
1. 



16. 06 

15. 93 
16.03 
15. 81 
13. 10 

12. 89 

13. 96 
12.83 
11.08 
16. 29 
16. 78 

16. 76 
12. 62 
12.58 
13.82 

14. 21 



3.69 13.92 
3.38 14.12 
3. 35 13. 81 



3. 80 



1.87 14.11 



12. 10 



.08 
4. 24 
3. 09 
5.06 

3. 49 

4. 27 
1. 62 
3. 35 
1. 34 
4. 37 
3. 63 
3. 75 
1. 91 



11 48 
9.27 

10. 30 
7. 25 
9.72 
7. 19 

13. 52 

11. 21 

11. 92 
15. 57 

12. 27 

14. 70 
14. 82 



15.56 
16.52 
14. 62 
13.60 

9. 76 
10. 29 
11. 76 
10.06 

7. 33 
12.08 
13.06 
11.94 

6. 35 
10. 92 
14.63 
12. 67 
10.57 
13. 57 
10. 95 

9.94 
11.67 



8. 18 
8.24 
8.47 
6. 15 
5. 

5. 45 
3. 98 
11.38 
11.03 
7. 58 
11. 26 
13. 96 



3. 81 

3. 93 
3. 46 

4. 27 
3. 78 
3.11 
2. 91 
2.93 
2. 72 

*3."b2 
3.18 
2. 97 
2. 32 
2. 17 
2.98 
2. 

2. 41 
2.28 
2.31 
2. 75 
2. 30 

2. 23 
2. 14 
1. 73 
1.90 
1.87 
2.06 
2. 44 
2.83 

3. 66 
2. 

3. 33 
3. 33 



0. 99 
1.69, 

4. 45 
4.55 
6.17! 

5. 32' 
4. 46 

3. 49 

4. 79 
2.64 
2.63 
2.78 

2. 29 

5. 35 
7. 21 
2.75 
2.12 

'2.' 42 

2. 72 
3.54 
9. 90 
3. 16 
4. 22 

3. 74 
3. 27 
2.96 
3.01 
3. 30 
3.82 

1. 85 

2. 06 
1. 99 
2. 56 



10. 87 
10.63 
11. 20 
10. 27 
8. 10 
7. 81 
9.70 
a 18 
5.45 
15. 49 
13.10 
12.84 
7.26 
7.10 
9.91 
9.5! 
9.621 
9.23 
9.26 
6.95 
10. 03 
6.56 
1.97 
5.88 
0. 50 
4. 30 
0.23 
9. 91 

6. 34| 

7. 571 
9. 961 
6. 55, 
9. 53 
9. 93 



12. 05 
12.76 
9.61 
7.38 
0.09 
2. 22 
3.51 
1.84 
-1.06 
7.58 
9. 10 
7. 70 
-0. 01 
3. 16 
5.97 
8.02 
4.76 
10. 19 
5. 18 
3.42 
6.26 



0, 78 
0. 93 
-0. 33 
-0. 61 
-1.55 
0.82 

0. 82 
6.22 

4. 81 

1. 89 

5. 52 
9. 49 



1, 664. 0 1, 646. 9 36. 5.57 36. 007 72. 97 100. 33 447. 83 348. 21102. 37 118. 20 274. 8S148. 33 
48. 9| 49. 9i 1. 075, 1. 059, 2. 14 2. 95| 13. 17| 10. 55| 3. lOj 3. 58| 8. 08| 4. 49 



From the preceding table it will be seen that while the average crop 
wag the same from the suckered and unsuckered plats, and the per- 
centage of juice also practically the same, the composition of the juice 
varied very widely, and in every particular was strongly in favor of the 
suckered stalks, so far as the production of sugar is concerned. 
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The average results of the thirty-four varieties show the relative com- 
position of juices to be as follows: 



Suckered. 



Un suck- 
ered. 



Ratio. 



Specific gravity , 

Sucrose percent 

Glucose — do.- 

Solids.. do.. 

Available sus^ar. do.. 

Stripped stalks * 

Juice per cent 



1. 075 
13. 17 
2. 14 

3. 10 
8. 08 

22, 525 

48.9 



L059 
10.55 
2. 95 
3.58 
4. 49 
22,589 
49.9 



1Q|0 : 7a 7 

100 : 80. 1 

100 : 137. 9 

100 ; 115. 5 

100 : 55. 6 

100 : m 3 

100 : 102. 0 



It will be seen that, although tjiere is a much greater amount of 
glucose and solids in the juice of the unsuckered canes, the specific 
gravity is less, and the sucrose is a fifth less, while the available sugar 
is only 55.6 x>er cent, of the amount present in the juice of the suckered 
stalks. 

By reference to tbe, table it will be seen that several of the varieties 
show no difference l^tween the suckered and unsuckered portions, while 
in fact some of them, as Nos. 1, 2, 18, show an amount of available 
sugar greatest in the juice of the unsuckered canes. The e;s:planation 
of this is probably that, owing to the fact that these varieties had so 
long reached maturity, while the more advanced suckered canes, bad 
begun to fall off in their content of sugar, the unsuckered portions 
of the cane were largely composed of suckers which had themselves had 
time to reach their complete maturity, and consequently they had 
brought up the average of the juice rather than to have lowered it. 

It is also to be observed that in the case of several of these vanetis 
we have results fairly comparable with what might be expected nj^ a 
large scale, for although, as has been already stated, the analyses .lade 
during the season in the laboratory were of stalks taken fhn tlh^ 
suckered portion of each vanety, and although exactly one-sbklf^art by 
actual weight on an average was taken from each va^e^y, 4id that 
whenever a stalk was cut down there would spring up sq^^s in its 
place, which were included in the final cutting, geuerallj, ai^ we have 
seen, with the effect to lower the average sugar content, it i yet true 
that many of these, as we may term them, culled rows gave averages 
in sugar fairly comparable with the average results ftom our }jotdsiana 
sugar cane* 

The average of J^^Tos. 1, 2, 3, 4, 10, 11, 12, in available sugar, is 12^ 
per cent of the juice. The average crop of stripped stalks ptr acre 
actually obtained of these seven varieties was 26,667 pounds. 

A good mill would give 60 per cent, of juice, or 16,000 pounds, and 
12.53 per cent, of this amount would give 2,005 pounds of sugar per 
acre as the average product to be expected from the results obtained, 

METHOD OP ANALYSIS. 

It is obviously of the first importance that the results of analyses 
given should have been obtained by reliable methods. The analytical 
work this year has been performed practically by the same methods 
employed in 1879 and 1880, p.nd every precaution has been taken to 
guard against error and to control the results. 
In the first place, it may be remembered that each assistant, in the 
^routine work assigned him, was necessarily free from all prejudice as to 
what result he was to expect, for each sample of juice, sirup, or cane 
30 Aa 
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examined was known only by a number, and this was known only to 
one who himself performed no analytical work. 

Every questionable result was at once repeated, and many duplicate 
samples of juice, under diiferent numbers, and without the knowledge 
of any of those engaged in the analysis, were from time to time analyzed. 

Each new lot of either of the reagents employed in analysis was care- 
fully tested, and indeed nothing was omitted which would tend to ac- 
curacy in work. 

The following table shows the the results of many duplicate analyses 
of juices made during the season. It will be seen that the agreement 
is generally very close, with very few exceptions. 

Those familiar with chemical methods, and considering the vast 
amo^^mt of work actually performed in these analyses, are aware that 
absolute accuracy is ^ot to be expected, but wha^ver errors there may 
be are certainly within very narrow limits,, and the general results fur- 
nished in the foregoing analyses may be confidently relied upon as being 
practically near approximations to the truth. 

Liai of duplicate te»t made in sarghum anahfftiSy 1881. 



Number of analysis. 



361..,.. 



Sf::::::^*?::: 

416^. .i — " 

417....:..^..—. 

432 

424... J. 

488. ....f;^...:.. 

426 

431..,..^.. 

427 ......ict; 

435.... 



446. 



463 . 
476 . 
462 . 
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List of duplicate test made in sorghum analysiSj 1881 — Continued. 



Number of analysis. 


Percent of sucrose 
by titration. 


Percent, of sucrose 
by polaxisoope. 


1 Percent, of glucose 
by titration. 


>• 

6.2 

a 


Per cent, of solids 
not sugar. 




5.34 




3.56 


L 045 


3. 10 


4?M 


5. 17 




3.65 


1..043 


2.92 






5. 92 


5. 71 


2..18 


1. 039 


2.23 






5.64 




2.11 


1. 039 


3.07 






4.58 


4. 15 


2. 53 


1. 037 


2.72 






4.92 


4. 25 


2. 53 '-. 


1. 038 


2.90 






8. 51 




3. 66 


L 041 


3.33 






4. 29 


3. 75 


3.66 


1. 040 


2.62 






6. 27 


5.27 


3.24 


1. 045 


2.U 






5. 81 


5. 36 


3. 16 


1. 046 


3. 12 






9. 45 


9. 09 


1. 42 


1. 055 


4.53 






9. 47 


8.84 


1. 39 


1. 055 


4.92 






4.68 


4. 23 


2. 64 


li 039 


3. 55 






4. 36 


4.24 


2. 70 


1. 040 


3. 51 






7. 58 


7. 02 


2. 68 


1. 049 


1.65 






8.03 


6. 98 


2.86 


1. 049 


L16 






7. 66 


7. 02 


2. 77 


1. 050 


1. 76 






11. 41 


12. 21 


4. 03 


1. 069 


1.63 






12.06 


11. 22 


4.15 


1. 069 


0. 95 






12. 70 


10. 67 


2. 73 


1. 064 


0.63 






12. 25 


10.65 


2. 70 


1 . 064 


1.55 






4. 43 


4. 01 


5. 14 


1. 044 


2. 49 






4. 19 


3. 72 


5.21 


1. 043 


2.58 






3.84 


3.02 


6. 24 


1. 045 


2. 31 






3.88 


3. 11 


&25 


1. 044 


1. 74 






6. 99 


7. 60 


2. .20 


1. 049 


3. 05 






7. 32 


7. 30 


2. 32 


L049 


—1.53 


670 




10. 23 


9.60 


3.83 


1. 054 


—0.78 


673 




9. 55 


8. 93 


2. 17 


1. 054 


2.74 






15.05 


14. 67 


1.04 


1. 079 


2. 72 






15. 15 


14. 82 


1. 10 


1. 079 


2.48 


683 




12. 44 


12. 14 


1. 98 


1. 069 


2.55 


679 




12. 22 


12. 12 


1. 98 


1. 069 


2.54 


765 




12. 79 


12. 19 


2.01* 


1. 071 


2.42 


773-. 




12.46 




2. 03 


1. 071 


2. 78 


771. 




12.07 


io. 33 


1. 39 


1. 064 


1.58 


766 




10. 93 


10. 27 


1. 30 


1. 004 


2. 90 


791 




10.15 


8. 88 


4. 29 


1. 062 


1.60 


788 




9.64 


8. 88 


4. 47 


1. 062 


1. 99 


795 




12. 15 


9. 73 


3.63 


1. 065 


0. 51 


786 




10. 55 


9. 72 


.3. 67 


1. 065 


2.21 


804 




5.29 


8. 09 


2.28' 


1. 040 


2. 33 


811 




5.16 


4.73 


2. 42 


1. (WO 


2. 51 


803 




8. 42 




4. 42 


1. 055 


2. 04 


810 




8.26 


7. 90 


4.52 


1. 058 


2.15 


818 




9. 20 


8. 56 


1. 50 


1. 050 


1. 81 


824 




13.60 


8. 69 


1. 46 


1. 049 


_2. 48? 


826 




11.45 




1.39 


1. 078 


6. 03 


828 . 


13. 43 




1. 21 


1. 077 


4. 31 






15. 73 


15. 14 


1.69 


1. 082 


2.54 


836 




15. 87 


15. 31 


1. 69 


1. 082 


2.64 


833 




15. 62 


15. 53 


1.69 


1. 082 


2. 05 


642 




16. 07 




1. 78 


1. 083 


2.69 


831 




23.66 


23. 1* 


.19 


1. 074 


— 0. 39 






23.15 










847 




11.62 


11. 51 


2. 36 


1. 062 


1. 98 


857 




11. 74 


11.63 


2. 36 


1. 062 


1. 90 


849 




11. 56 


10. 77 


1.32 


1. 060 


2. 54 


mi 




11.48 


10. 76 


1. 53 


1. 061 


2. 07 


851 




13. 83 


13.15 


1. 21 


1. 078 


3. 14 


856 




14. 28 




i.ai 


1. 077 


2. 70 


879 




6. 10 


6.37' 


3. 49 


1. 049 


4.18 


890 . . 




6.48 


6. 49 


3.49 


1.049 


3. 70 


883 




7.44 


6. 63 




1. 044 


j 2. 55 


891 




7. 28 


6. 60 


2. 39 i 1. 043 


2. 41 


896 




14. 12 


13. 60 


2. 1)2 


1. 078 


1.91 


905 




14. 03 




i.no 


1. 080 


3. 87 


901 




15. 29 


, ' " '14. 21 


1. 56 


1. 076 » 


3. 42 


906 




15. 07 


! 14. 19 


1. 56 


1. 076 


' 2. 60 


948 




16. 06 




1.87 


1. 078 


2. 01 


952 




15. 40 


15.07 


1. 80 


1. 078 


1 2. 21 


939 




5. 20 


5. 26 


1. 55 


1.042 


3. 00 


t|.fi3 




5.42 




1. 61 


1.042 


1 * 3. 62 




16.90 




J- 54 


i 1. 087 


1 3.21 
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jTuinbei' of aiialysis. 



972.: 
976 
1001 . , 

m.. 

1002.. 
1012-.. 
lOl'Z.. 
1016., 
1018.. 
1019.. 
1047.. 
1030 . . 
104B.. 

loar. . 

-1067.. 



1050 - . 
1068.. 
1091 . - 
1101 .- 
109Q,. 
1103.. 



16. 
]2. 
11. 
13. 

K. 

157 

15, 
35. 
16. 

9. 

9. 
18. 
17. 
13. 
14. 
16. 
15. 
11. 

8. 

9, 

9. 
14. 
14. 



10. 49 

15. 26 
12. 97 
14.09 



8.86 
9. OS 
17. 10 



15. S3 
15, 14 
7.41 
7.34 
9. 03 
8. 23 
12.92 
13. 78 



1.67 
1.76 

2:46 
3, 22 

1.47 
1.70 
1. 27 
5. 57 
5. 45 
1.21- 
1. 55 
3. 00 
3. 00 
1. 73 
1.78 
549 
5. 19 
4. 93 
5. 28 
1. 51 
LSI 



/6 ' - - 



1.0«5 
1.0Q1 
1. 001 
1.075 
1. 074 
I 078 
1.077 
LQ85 
1.083 
1. 06 5 
1, 066: 
1^ 089 
1. 088 
1. 080 
1> 080 
1:083 
1.083 
1. 059 
1. 059 
1. 065 
1.065 
1.073 
-L 073 



3.02 
403 
£€3 
2.89 

1. 90 
a 01 

2. 30 
6. 73 
6.76 
5. 06 
5.76 

3. 28 
3. 67 
3.14 
3. 00 
2. 40 

2. 89 
1. 92 
1.04 
3. 41 
2.11 
2.51 

3. 46 



THK ANALYTICAL PROCESSES FOB THE EXAMmATlON OF THE CANES. 

One or more Kstalks of tba variety o^^ sorghum to be^^^^^^ 
vselected ill tlie exi}erimentaKfieldji apd after recording tile ^tp^ge of d 
velopmeiit and general appearance of tbe canes a numb^^ 
by wMck th^ distinguished during the remainder of the ex 

amination. After being ciit and brought to the laborat^^ 
of the stalk from butt to the extremity of the head, its entire weighty 
and diameter at the butt were taken. It was then stripped and toppedj 
as in the usual way of preparatian for the mill, and again weighed. The 
^'strii3i>ed stalk ^ was then expressed in a three-roll mill^ and the jui 
collected in a weighed flask and weighed to determine per cent of 
juice" in the stripped stalk. The specific gravity was deterinined with a 
piknometer, after an interval of an hour to allow the escape of air bub 
blcB and the subsidence of suspended starch. For the determination of 
the >^ total solids" in the juice 2^«^3. ^^^^ accurately measured into a 
weighed porcelain dish 6 to 7*^^- wide and- 1.5 to 2*^^- deep, the bottom of 
which was previously covered with coarse san to a depth of .75*^"^- to 
insure complete desiccation. After twelve to fourteen hoiirs^ dryihg at 
85*^ to 90^ 0., there was no further loss of water, The weight of the 
residue in grams divided by twice the specific gravitv gave the per cent 
of *Hotal solids." 

For the determination of glucose and sucrosCj lOO^"^^' of the j uice were 
ta]i:en and defecated by the addition of 25^^- of solution of basic acetate 
of lead in water. The filtrate from the lead precipitate which was iier- 
lectly clear, was in many instances polarized and then devoted to the 
methods of volumetric analysis. Owing to the degree of dilution, eveiy 
of iiltrate represented 8«^^vof juice. 

For the d^ermination of glucose ib^^^ of the filtrate were taken; for 
mmomy5^'^. The portion for glncpse was di^^^^^ 50to lo^"^^* 
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of water andi al)ou1> the same amouBt of Fehlin^'s solution added. The 
porceiain disli containing the wliole was placed upon a water bath kept 
at such a temperature by stetim that the liquid in the dish rose to about 
75® O., but no higher. After an iiitervaV of thirty minutes the dish i^ras 
removed and allowed to cool. The portion for sucrose was diluted with 
about lOO^^^- of water, 5*^^^- of hydrochloric acid (sp. gr. 1,05) added, and 
the mixture heated in a porcelain dish on a steam bath for a lialf hour, the 
temperature not rising above 90^ C. The inversion being complete, an 
excess of Fehliiig's solution was added, depending in amount on the 
m^aturity of the cane^ and the liquid allowe<l to remain thirty minutes 
longer on the bath, alter which it was removed. When the subo^de 
of copper had completely settled, in the case of both sucrose and glu- 
cose, the supernatant liquid was decanted into a beaker placed in front 
of each dish, and hot water was poured over the suboxide. This process 
was r^peatM, pouring the first liquid decanted into a second beaker, 
and so on until it coukl be poured away free from any oxide, and the 
original dish was nearly free from alkali. All the wash waters wi^re 
then passed in order through filter, taking care to bring as little as 
possible of the suboxide upon the flker. 

The suboxide on the filter and in the beakers was dissolved in an a^^^ 
solution of ferric sulphate, free from nitric a<3id and ferrous salt, or more 
conveniently in an acid solution of ammonia ferric alum (whicli is more 
easily obtained free from impurities), and poured upon the .suboxide in 
the original dish. All the copper suboxide being dissolved, it is brought 
into a liter flask, diluted with water to about 50{)^"^3- and acidified 
strongly with sulphuric acid. It is then ready to be titrated in the 
usukl manner for the amount of reduced iron, the number of ^'^^^Z of 
permanganate used giving easily the weight of glutjose represented 
by the Subgxfde of copper, as shown in our report for 1879, p. 66. 

In order to determine what errors there may have been in estimating 
glucose and sucrose by this method, the folW wing experiments w6^ 
carried out. Every portion of Fehling solution used w^ifS heated by 
itself in the steam bath for an hour to determine if it remained unre- 
duced in absence of sugar. In all cases it was quite unchanged. Sev- 
eral solutions of dry granulated sugar containing about .10 per ceh^^^^^ 
impurities were made of such a strength that every S*^*^^- contained 
.5000 gram of pure sucrose, or, on inversion, .5203 of invert sugar. 

Of solution 'No. 1, four portions were measured out of 5'^^3V each and 
submitted to the usual course of analyses, with the following result: : 





.2 ' 

H - 


-1 - 

0 - 

a 

4 

_ S 


O _ 

a: 
O 

" O ' . 

- . . 


n3 

B 

J;- 

- o - : 
© - - 


Ko.l.... = _ 


104,2 
103. 4 
,104. 4 
104. 5 


. 5210 
. 5170 
.6220 


.5263 
. 5263 
.5263 
.5263 






- m.m 
m, 18 




. 5225 














98. 93 











The specific gravity was fomtd by the piknometer to be 1.034. . Tim 
solution contained^ therefore, 0.67 per cent^ of sugar.^ By titration t^^^ 
find 9.57 p(*r cent, of sugar, and polarisation of the solution gave J.63 
per cent, of sucrose. ; 



470^ REPORT OF M[E G(MBraSSIOOT 



Of the solution Ho, 2, nine portions were taken of S*^^Mchj to 
six of w^iicli (l?ros. 1-6) 5*'^^ of the usual dilate aeid were aadeg, and^^^ 
td the remaining three, 10^^ ) othwMse the ustol course of anal^^ 
was pnrstied. The entire lot was carried through simultaneously on 
the same steam bath. The results were as V 



Experiment.' 



Ko.l....... ........ 

No.2 

Ko/S-..- 



Ko.5. 

S"o,6 .:. 

S'o.?....^......-.,. 

"^6.8,,.. ........... 

No.^»..... .......... 



Average . 



104.5 
105.3 
106. 6 
108. 3 
107. 4 

mi 

104.6 
104.4 
105.2 



.3225 
. 5265 
.533!) 
.5415 
.5370 
.5405 
.5230 
.5229 
. 5260 



99.28 
100. 10 

101. 26 

102. 8B^ 
t02.m 
102.70 

99. 38 
99.1$ 
99.04 



100.74 



9.60 
9.67 
9, 79 
9.93 
9,86 
9,93 
9.61 
9. 69 
9.66 



9.74 



The specific gravity was found to be l,03i and the per cent, of sugar 

in the solution wa^ therefore : By calculation, 9.67 ; by titratioh, 9.74. 
An estimation of total solids gave 9.70 \)ev cent. The addition of the 
ferger amount of acid apparently had the effect of lowering the per 
cent, of sucrose found. In no case was the error in the final result suf- 
ficiently large to be of account in work on such a large scale. 

Fifteen portions of 5<^^^- each were taken from solution l!5"o. 3. Its 
specific gravity w as 1,035, and the per cent, of sucrose 0.66. 

Submitted to analysis in the usual way, the results were: 



Kyperniaent. 



mo. 1, 
Ko. 4. 

-No, 7. 

- No. 8., 
No. 0 . 



o, 6. 



No.: 
No. : 
No. ■ 



No. 15 



0 . 






i - 


-fer « 






o 


§§ 








1- 


- 






E hi) 


g 












- O - 


: 

sh • - 






rB 
O 


O 


r 




- O 








- 3- - 








W ^.■ 




107.0 


.5350 


. 50B2 


9. 82 


108.0 


, 5400 


. 5130 


9.pi 


loe. 0 


. 5300 


. 6035 


9. 73 


100.0 


. 5300 


.5035 


9. 73 


107. 0 


. 5350 


.5082^ 


9,K2 


100. 0 


.5300 


.5035 


9. 73 


1U8. 7 


. 5435 


.5103 


9. 08 


100.^ 


. 5340 


.5073 


9.m 


100. 3 


. 531 5 


.5040 


9. 70 


100. 5 


. 532-5 


. 5050 


9. 78 


300.8 


. .'■.340 


.5073 


9.80 


lOti 3 


. 5315 


. 5049 


9.7« 


iOfi.O 


. 5300 


.5035 


9.73 


104. 9 


. 5245 


. 4983 


0. i:j3 


105. a 


, .5205 


. 5002 


9. 60 



9.77 



FJv caloxiliition 9.66 

15y liliatloii - 9.77 



BBPOEX OF CHEMIST. 



471 



TBe results of tliirty determina^ons may be stated as foUo we ; 



Bngar solution <50iitaining .... .... 

Jf tt. 1. Tout determiiiatiaiis, by titration ( average) ... * . 
No. 2. Nine determinations, by titration (average; . 
ffo. 3. Fifteen iaeterminatioBs, by titration (average) * - . 

STo. 1. One polarization.,. ..-..,....--..>-. 

No. 2. One tietermi nation of total solids. 

Tb© lo\vest result was 

Tbe higbest result was . . . ...... ^ ... ^ ...... . * . ^ . ^ . . . ... 



: Per cent. 
...-9.67 
....9.57 
.... 9.74 

.... arr 

....9*63 
.... 9. 70 

.... 9.50 
..,.9.98 



It may be assumed, therefore, that the greatest wror is not more thari 
mvms one-t^th or plus three-tenths of one per c^t, wMch, in the Work 
under handj cannot be considered excessive. 

In order to have a check on the process when applied to juices as 
well as pure sugar solutions, polarizations were made in a large number 
of cases. Where the percentage of glucsose or of invert sugar was small, 
the agreement was closej butin the presence of these sugars the results 
nMurally fell below those by titration, the latter being inore cortwt. 
The followihg table gives a series of observations : 



Ccffn juices." 



Sorghum juices. 



- ^ 

- *3 

M> 

: 

a 

<^ 
o 

© 
.a 
3 


- -4^ - 
J 

© a: 

p 

CP 
=! 

m 


Sucrose by titration, 


■® 
o 

■ 3-;- 


'.So 
f3 

ew - 

, O 

O 

t 


ft 

o 

■ O 


Sucrose by titration. 




.2 

'eo 

i 


t 
ft 

® DO 

a; 

1- 


i ^ 

-02- 


Griucoae. 


mi 


10. CO 


10. 41 




2006 


13.56 


13.61 


2. 16 


2039 


12.66 


12.80 


2.50 


•AS 


3.62 


: 3. 58 




8 


14.24 


14. 48 


L35 


40 


12. 94 


13. 21 


2. 09 


- m 


6. 74 


? e.64 




9 


14.86 


14. 92 


.84 


41 


12. ^8 


13.16 


2,44 


41 


6. 81 


6.72 




*10 


14. 76 


15. 49 


.59 


42 


12. 93 


13.29 


2.44 


42 


7. 03 


7. 09 




14 


10.84 


10. 58 


1. 44 


43 


12.86 


12. 81 


L23 


43 


7.48 


7. «2 




15 


10.2!0 


10.00 


1.41 


*44 


13. 25 


11.65 


1.78 


44 


. 3. 02 


3. IG 




16 


10. 20 


10, 61 


1.47 


60 


12.96 


13. 21 


1.15 


45 


11.54 


11.72 




18 


10. 73 


11.22 


1.64 


51 


13.65 


14.09 


1. 75 


*4d 


4. 01 


5.85 




*22 


4.48 


6.39 


2,16 


52 


13. 40 


13. 37 


1.96 




1. 56 


2. 71 




i ■ 24 


12,88 


13. 00 


1.67 


*53 


12. 51 


14. 01 


2.19 


nm 


3. 28 


1.62 




2027 


11.96 


11. 76 


1. 95 J 


2054 


12. 93 


13.13 


2.16 


*52 


11.80 


8.70 




28 


14. 21 


13.62 


1.74 


55 


12.43 


12. 60 


2.39 


fiS 


9. 93 


9. SI 




28 


13. 32 


12. 79 


2.13 


66 


12. 08 


11.55 


2. 39 


- fA 


9.48 


9. 11 




31 


13. 20 


13. 10 


L23 


hi 


12.80 


13.02 


2.07 


rs 


8. 75^ 


: a 56 




S2 


11:36 


11. 74 


1.27 


58 


12. 49 


12. 95 


2.28 


58 


iJ.OV 


5. 89 




' 33 


13, 36 


18.54 


.97 


59 


It 05 


13.35 


197 


■-" . 57 


9AQ 


9.49 




34 


18.90 


14.05 


1.09 


60 


12. 58 


12.81 


2.24 


■ 58 


7.83 


: 7.29 




35 


H2. J3 


12. 09 


1.92 


61 


13. 60 


13.^ 


2. 06 


79 


6. 41 


6. 74 


' ""4.'.57 


36 


12. .56 


12, 52 


2.18 


62 


12.13 


12.13 


1.86 


80 


5. 84 


^ 6. 19 


4.56 


37 


12.46 


12.77 


2.01 


64 


11. 98 


12*72 


- 2. 69 


81 


6. 06 


5. 97 


1.92 


38 


12. 55 


12.91 


2.34 


_ M 


13. 26 


.13.88 


1.90 



In this table, which contains the polarisation of all the juices in a 
consecutive series which wereclear enough for the purpose after defeca- 
tion, the agreement is satisfactory in all but a few instances^ marked 
with an asterisk, and these cases are more easily explained by eirore in 
the polariscoi^e work than in titration. The re«ult« which are given 
are onlj a few out of several hundred similar ones which show an 
equally dose agreement. S 

The conclusions which may bedrawn from our experiments are that, 
in expeiienced hands, the relative results are to be entirely relied upoD^ 
and when the conditions which have been detailed are followed the 
absolute results are also satisia-ctory* 
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POLARIZATION OF JUICES AND SIRUPS. 

Dnriiig tLis season, for the purpose of control, and because the re- 
sults of the polariscope are generally if not better understood, at least 
more readily accepted as conclusive, we have made daily use of the 
polariscope for the purpose of determining the content of sucrose in the 
juices and sirups aua;lyzed. 

This method was also pursued in the, work of 1879, though riot to so 
great an extent ; but as evidence of the correctness of the analytical 
results, the average results of the polariscope then attstined are given 
for purpose of comparison : 



1 


at' aiial- 
ysea. 


Average bu- 
ciose by 
analysis. 


crose by po- 
lariscope. 




22 
6 


Per cent. 
13. 26 
13.30 


Per cent. 
13. 15 
13.09 







It will be seen that in each case the results with the polariscope are 
slightly less than by the analytical method, and the game result ap- 
pears almost invariably true this year. It is possible that the glucose 
present in these juices may have a left-ha-nded rotation as a whole, and, 
indeed, owing to the uniformity of this result, especially in view of the 
nearly constant results secured by analytical method, such an explana- 
tion seems highly probable. 

In any event, however, the difference, as will be seen, is so small as 
to make t^ery little practical difference, and we may therefore with con- 
fidence accept the foregoing results as being as nearly Correct as could 
be desired, and quite near enough to the exact truth for all practical 
pur}>oses, siuce a difference of only 4 per cent, between analysis and 
the polarlscoi)e would necessitate, even if the action of the gkicose 
above refened to was shown to be nothing, only a change of a fraction 
df a per cent, in estimating the amount of sugar in any sample of juice. 

^he following table gives the results of analysis and polarizartion for 
juices of maize and sorghum containing different percentages of sugar. 
It will be seen that the average results of GOT analyses of sorghum 
jiiioes give an average result by the polariscope 95.06 per cent, of the 
results by analyses, and the average results of 103 analyses of mnize 
juices give by tlie polariscope 94.87 per cent, of the average results 
obtained by analysis. 



c7o m2)aii3on 'of anc^Iyses and poJ^Hzatiqn of sorglmm juims. 



1 to 2 per ce3it» 



2 to 3 pfii" cent. 



3. no 

3. 64 



2. 61 
2. 56 



5. 54 
2.73 
3. 82 



o 

Pi; ; 

4.B6 
2.81 
3,02 



? to 4 per ce^it .' 



6.54 
5.80 
2. 17 
: 2. 78' 
5,84 
3. 11 
5. 52 
5. 62 
6.46 
3. &.) 

6:y2 

2. 29 



4, to 5 per cent. 



la 60' 

4. 55 
4.88 
4. 83 
8. 12 
4. 52 
4. 75 
4.41 
4.66, 
4: 19 
4. 99 
4.72 
4,83 
4.24 



17.(H, 
3.05 
4. 37 
4. 65 
7.54 
3.85 
3: 89 
3,74 
4.14 
3.72 
4.28 
3:81 
4.56 
3.79 



5 to 61 per cent. 



11.58 
5. 67 
5. 49 
16.66 
il.52 
15. 84 
16. 83 
10.52 
5.23 
10.94 
]l.tS8 
1L,22, 
5.62 
.f*. 96 
10^82 
5. 54 
5. 04 
5.89 
5.96 
16: 86 
5.75 
11.28 
5.67 
5.32 



8.72 
5.10 
5. 30 
21. 09 
15.54 
18. Bd- 
20. 43 
10. 78 
5.21 
6:58 
10.92 
10,72 
' 5,'84 
5.92 
10. 12 
5.48 

4. 18 
5.24 

5. 08 
15. 39 

5.52 
9. 82 , 
4.20 
3.87 



6 to 7 per ccsnti 



18. 72 
6. 52 
6. 76 
6.74 
6. 13 
6. 70 

18. 42 

26. 46 
6. 33 
6.^22 

20; 79, 
6. 77 

24.44 

,18.84 
6.63 
6. 77 

27. 76 

18. 75 
18.12 

19. 47 
13. 18 

20. 22 
6. 91 
6. 14 

12. .58 
6.97 



15.93 
7.01 
6. 25 
6.9f) 
' 6.02 
5.04 
17. 82 
18.42 
5.86 
5.11 
21.03 
6.60 
23. 96 
18.18 
6.23 
6.06 
27.44 
16. 23 
13- 20 
19. 62 
12. 56 
25- 53 
6.60 
5, 80 
12. 86 
5. 95 



7 to 8 p^r cent., 



22, 86 
15.62 

7. 93 
.7.84 

7.71 
23. 46 

7.46 

14. 94 
14.02 
39, 10 

7. 59 
14.26 

7. 93 

7.1p 
21.78 
23. 46 

7. 41 

15. 80 
7.64 
7. 95 
7.23 
7.74 
7.30 
7. 08 



22.23 
16.18 
7. 75' 
7.53 
7. 15 
23. 52 
7. 17 
13. 18 
13. 90 
39. 40 
7.27 
10. 42 
7. 75 
7.44- 
23. 07 
22. 32 
7. 45 
16. 32 
,5. 61 

6. 99 
5. 55 

7. 08 
6.26 
0.66 



8 to 9 percent. 



26.10 
1(3. 5Q 
17. 00 

a.i'O 

8.01 
8.84 
8.32 
8.07 
8.08 
8.30 

32. ^ 

33. 60 
8,58 

16.10 
33.64- 
16. 14 
&82 
8. 77 
16. 68 
17.04 



I 



26.91 

10. to 

13. 46 
7.^51 
7.C9 
8.15 
7.20 

7. 75 
8.06 
'7. 98' 
34.88 
32. 56 

7.89 
15. 36 
29. 16 
13.26 

8. 32 
8.62 

15.80 
14. 74 



9 to 10 percent. 





•a' 
0 




« " 












''fin' 


18. 52 


18. 38 


37. 04 


39.36' 


9.21 


8.12 


19. 58 


l7. % 


9,55 


8.93 


9.98 


' 9. 54 


9,04 


&82 


18. 50 


15.92 


9.11 


9.20 


19.34 


14. 3<* 


9.33 
^.05 


8. 94 


a 16 


9. 62. „ 


9.92 


9. 18 


7.77 


9, 65 


9. 42 


27.45 


26. 97 


9. 96 


9. 43 


35.84 


34. 76 




2a 74 


19.-78 


17. 76 


19. 32 


17.26 


la 20 


16.18 


9. 02 


7.90 



56. 14 
2. 95 



82. 29 

, 4:57, 



72.33 
4.02 



222.79 
5. 57 



220. 55 
5.;51 



337.34 
6.21 



332.25 I 
6. 15 i 



311. 86 
7.£1 



297. 21 
7.25 



310.02 i 291.40 
8, 38 i 7. 87 



9.95 I 



-a 



ComparUm of analyses and jyoUrization of sorgJiuni juices — Contlnuetl. 



1 to 12 per cent. 


12 t« 13 per cent: 


13 14 per cent. 


14 to 15 per cent J 












■' ' d ■ ' 




d 












.2- 




.2 










so 




DO 




'oc 






















' ■ •ea ' ; ' : 


13 






•s 

■ .'S 








■'0 , 

' 




■ "o 

; ' 




■ . ■'0 


22. 23 


20. r4 


12.25 


" 11.'39' 


55. 00 


55. 04 


14.27. 


13. 89 


11.34 


10. 


. 12. dQ 


12. 82 


41.82 


41, 85 


29.56 


27. 92 


n. 02 


l'). 07 


33. 97 


38. 10 


27. 30 


28.18 


14.23 


17.01 


33. 6t) 


37. 50 


24. 94 


25. 24 


13. 84 


13. 03 


14.64 


14.22 


2:1. 00 


20. GO 


•W. 00 


i7. 64 


27.98 


29.32 


57.72 


' 61.(54 1 


11.78" 


11. 12 


1 -J. 07 


V 10.9t3 


39. 84 


43. 41 


14.39 


13.96 




28. 77 ; 


■ : 37., 05' 


40. OS 


27.22 


23, 50 


14.64 


14,03 


44,44 


48. 72 


50. 04 


43. 08 


41. 98 


45. 15 


14. 60 


13.53 


28. 80 


21). 00 


12. 22 


12, 12 


53. 80 


53, 08 


14. 86 


. '14.22' 


11. 25 


10. 65 


25, 2ti 


24. 38 


26. 76 


28.26, 


43.26 


39. 84 


22. 32 ■ 


iS. ys 


; ' ■37.23 : 


'32. 85 


18, 17 


12.84. 


23. 16 


27.20 


34. 59 


39. 24 


24. GO 


23,88 


65.24 


57. 04 


29. 96 


27. 76 


23. 90 


23. 20 


■12.05 


11. 79 


52.12' 


51. 00 


29. 0^ 


24.60 1 


31,69 


11.18 


12.99 


13. 2J 


54. 00 


53. 72 


-14.67.. 


14. 33' 


3;>. 82 


oS. 97 


49. 48 


49. 76 


13. 04 


12.98 


14.74 


'■ . 14.52'! 


22. 50 


21.30 


37. 26 


41. 22 


5o. 80 


58. 08 


44. 79 


45. 45 


11.88' 


' 11. 38 


25. 00 


m46 


26. 14 


28. 38 


28.80 


28. 42 


11. <52 


1 1, 21 


12 39 


11. 91 


13: 72 « 


11, 43 


43. 71 


4,3. S3 


94 


2 J. 60 


12. 06 


11. 22 


13.83 


14,04 


29.58 


28. 12 


22. 70 


1 0. 44 


12,83 


12, m 


13. 92 


12.29 


29,42 


27.90 


47. 00 


4.5, 80 


37. 74 


34. 89 


26. 40 


27. 12 


43, 35 


' 42. 15 


1 1. 06 


■ ■ 10.81 


25. 10 


2i. QS 


20. 8i . 


25: 58 


14. 12 


14.60 


11.91) 


11.. 83 


25. 30 


24. 24 


54. 76 


52. 24 


59.08 


58. 08 


11.83 


11.43 


' ■ 38.22' 


S7. 02 


53. 00 


51.04 


14. 50 


14.07 


11. 03 


-10. fi9'' 


36. .54 


/35.'67 


13 31 


33, 00 


43.23 


' 45. 33 


11„ SO 


11, 50 


''12.27 


10.78 


13.81 


13,65 


14.38 


13. 28 


11. sn 


11. 50- 


12.64 


12. 19 


13. 17 


12, 70 


14.35 


14, 41 


11. 89 


11. U 


12. 27 


13.25 


26, 66 


25. 96 


14.23 


14..81 


11. (JG 


11.25 


19. 20 


11. 43 


53. 16 


52.44 


14. 80 


13. 88 


11. Iti 


10. ti8 




12. 04 


26. 30 


28. 22 * 


23.86 


26,70 


11. 32 


10. 94 


' ','24'.'7(J 


23. 24 


13. 24 


12. 98 • 


14.,23 


13.74 


11. 18 


icr. 69 


25 80 


24. 30 


40. 32 


36.48 


14. 22 


13.88 


IL.^7 


10. 89 


12. 49 


11. 28 


'■55. '24. 


63.00 


14. 25 


13. 30 


11,55 


10. 48 


24. 80 


21. 58 


13. 96 


13. 56 ^ 


14.44 


14.28 


11. 27 


9. 32 


43, 44 


47. 12 


13. 00 


13.19 


14.07 


; 13.01 


22, 52 


17. 96 


51. 24 


50.64 


27.64 


26.34 


, 14. 86 


14.41 






' 24. 24 


25. 60 


13.45 


11.65 


14:03 


12. 62 



10 to 11 per cent. 



- 

Analysis, 


0 

K 

«■ 
' '0 ■■ 

' 


■ 10, 07 


9. 44. 


20, 02 


21.30 


,20.18 


23. 53 


, ' ■ 41'„;S0 


33. S3 


^9 


U.J 


'41. 154 


■20. 72 


It). 28 


9.89 


10 09 


i;i.:.5 


]0. 47^ 


9.78 


10.48 


9. 03 


10. (37 


li). 03 


30. 57 


2D. .'{7 


io.;-)3 


10. 73 


21. So, 


21. 84 


■ ■ 31. 'dS 


■28.41 


41. 48 


4,'^. 40 


32. 46 


31. 77 


1 0. 25 


9. 14 


32. ;u 


31. 08 


21.00 


21 G2 


10. 28 


10. 26 


10.95 


10,. 95 



15 to 16 per ceiit. 



15. 15 
63. 80 

30. 80 
31.64 
31 24 

31. 70 
31. GO 
31.46 I 
60. 80 
30. 82 I 
15. 14 I 
30. 36 
15.95 
15. 22 
15. 79 
30. 68 

30. 08 
15. 97 

31. 76 
15- 48 
15. 49 

30. 30 

31. 64 
15. .^2 
15.18 
15.78 
31.66 
15.40 



16 to 17 per cent. 17 to 18 per cent. 



34.25 
62, 72 
31.40 
30.46 
24. 84 
3A. 06 
3(5. 46 
29. 50 
57. 80 
30. 78 

14. 82 
28.40 i 

15. 41 
15. 16 i 
15. 13 I 

27. 80 

28. 42 
14. 79 

29. 38 

13. 47 

14. 89 
22. 18 

28. 80 

15. 05 
13, 47 
15.-26 

29. .58 
14. 19 



18 to 19 percent. 



16. 90 
16.59 , 
33.53 ! 

32. 08 

33. 22 
33.00 
16.84 
16.12 
33, 18 
16. 40 
J 6. 54 
16.95 
16. 93 
16. 34 
16. 85 
32. 86 
1(5. 06 
32.92 ' 



16.18 ! 

15. 72 ! 
29. 12 
32. 48 
31. 64 
31. 88 
16.36 
17. 55 
31. 26 
10. 53 

16. 23 
16.57 
36. 99 
15. 31 
}6. 34 
29. 80 
15. 72 
30.36 



35. 30 
35. 04 
35. 04 
.35. 02 
52. 41 

34. 00 

35. 20 

34. 42 
17. 19 

35. 00 
17, 26 
17. 22 
17. 38 
17.44 
17.64 



o 



PL, 



32.54 
33. 86 
96 

33. 94 
43. 65 

31. 'M 

34. 20 

32. 98 
16. 41 
35. 16 
16. 74 
W. 87 
16. 41 
17- 74 
15. 18 



36.^84 
37-30 I 
18.15 1 
18.24 



33. ,84 
37. 40 
18.62 
17, 14 









., - ^- ....... 


12:m 
13. 30 
12:;88 
12, 57 


^ 12. 
11. 76' 

11. 55 

12. 29 


13.58 
13. 39 

i.i.i4 

13.38 
13.03 
13. 55 
13,55 
13. 07 


12.77 

IJ: 92 

12.70 
12.32 
12.99 

12. 71 
13.11 

13. 41 
12. 59 


14.70 


14.04 








........ 




........ 


1; 




Total .451 60 
At ... 10.50 


443.50 
10.31 


1L54 


652. 07 
11.05 


1,009,14 
12,'61 


1L84 


1272.^63. 
13.64 


1, 267. 19 
13. 37 


890. 76 
14.37 


36S.98 
14.02 


746.51 
15. 55 


699. 47 
14.57 


;4i2,34' 
16.49 


397. 04 
15.88 


436.26 
17.45 


409. 94 
16.40 


110.5^ 
18.42 


107.00 
17. S3 
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Comparisott iff analyses •polarizations of maim jum». 



1 to 2 per cent* 


2 to 3 percent 


3 to 4 per cent* 


4 to B per cent. 


5 to © per cent. 


6 to 7 per cent. 


Analysis. 


o 

%- 
ci 
Ph 






1 

^^ 


; 

J 
Cm 


-3 
fl 
<j 


a 

-.1 
l_ 


•i - 
I" 


"S 

.3 - 

S - 




r 


\S 

"o 


1.77 
1.^47 


1. 47 
1.27 


2.31 
2.47 


2.16 
2.26 


3.85 
7«96 
3.31 
3. 12 
3. 53 
si 56 


3.66 
7 46 

2. 08 
2.&3 

3. 24 
2! 80 


4.36 
4. 81 
9.90 
9.56 
4. 01 
4.29 
4. 29 
9. 30 
4. 30 
4.40 


4. 24 . 
4. 61 
8. 88 
8.40 
p. 10 
3* 95 
3.75 
9.26 
4. 36 
3. 65 


11, 58 

m 06 

10. 68 
11.76 
5. 20 
10! 44 
IL 14 
10.62 
16.17 
6.82 
5.12 
5.94 


10.60 

6. 36 
9.82 

10.22 

7. 01 
12! 82 
!o,72 
10.52 
17. 13 

5.54 
4.89 
5.20 


6.13 
6.95 
12. 40 
6.W) 
6.16 
6.87 


5, 90 
7.15 
11.^0 
7.03 
.5. 25 
i 40 




* 


























































































































1totaL.-.3. 24 
AVerage.l. 62 


2.14 
1.37 


4. 78 
3.39 


4,42 
2.21 


^ 25.^3" 
3. 62 


22. 07 
3. 36 


59. 16 
4. 55 


56, 20 
4.32 


114. 53 
5.45 


110. 83 
5.25 


45.41 
6.49 


43. .53 

0:22 


7 tQ 8 per cent. 


8 to 9 per 
cent. 


9 to 10 per 
ceat. 


10 to 11 per 
cent. 




11 to 12 per 
cent. 


12 to 13 per 
; cent. 


13 to 14 per 

cent. 


*S 

>»" 


. - 

N. 

'u 

eS . 


'5q 

- § - 
< 


|- 

(S 

_N - 
S3 

'o 

(H 


4 

- '« 
< 


i 


m 
- '« 

f 

< ■ 


-N 


a - 
< 


0 - 1 
- I- 

S - 


®_ ■ ■ 
"to 

-■ t>,--- 


;;|.:" 

CS - 
H 


-'^ - 

-<1 ... 




7. 85 
14.12 

7.19 
15.60 

7. 16 

7.58 
14.72 
- 15.28 

7.5iy 

15. 06 
15.36 


7.44 
10. 52 

7.04 
19. 06 

6.97 

7. 02 
13.30 
12. 26 

7. 28 
15. 08 
14.62 


8. 40 
8. 32 
16.61 
8. 24 
8. 13 


G. 06 
8.03 
24. 74 

7. 58 

8. 34 


9. 27 
9.97 
9. 97 
9. 61 


7.92 
*8.14 
a 73 
9,39 


10.67 

30. 09 
20. 88 
54. 95 
42.' 08 


10.49 
34. 71 
20. 50 
49.85 
43. 92 


11. 02 
11, 39 
23.14 

23.:30 


JO. 98 
11. 44 
20. '98 
21.70 


12.55 


11.74 


26.40 


2L 68 


























































































































Total.. 127. 51 
Average. 7. 50 


120. 59 [49. 73 
7. 09 [ 8. 29 


'54. 75 
9. 12 


38.72 
9,68- 


34. 18 
8.54 


159.27 
10. 62" 


159. 47 
10.63 


68.85 
11. 47 


65.10 
10. 85 


12. 55 
12.^5 


11.74 
11. 74 


26; 40 
13, 20 


21. 68 
10.84 



Summarif of analysed an(lpoVdrizdlions o^^ and maize jtmes* 

SORGHUM. . 



ITumber of determinations. 



4-..-...... 

19 

18.......... 

40... 

- 52.........^. 

41 

= 40... 

43........... 

59-.-.....,. 

8n..„....:.. 
94.... v.... J 

62 .... . 

" 4«.......... 



697........... 

liatio., 



Siicrose by 
analysis. 



Siici-ose by 
polarizatioii. 



7. 00 


5.17 


H. 09 


10. 19 


62.03 


56. 14 


- 82.29 


■72.33 


222,79 


220.55 


337.34 


332.25 T 


- 311. 86 


297.21 


310.02 


29L40 


377.92 


■3.53.74 


451. 6S 


443.50 


680.81 


-: 652.07 


1009.14 


-916.99- 


1272.63 


1257.-19 


: 890. 76 


. fi^.m 


746, 51 


699, 47 


412.34 


397.04 


436. 26 


.409.94 


110.53 


107.00" 


7, 732. 98 - 


7, 421.16 


- 100 r 


r 95.96 
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Summary of analyses and ^polarizations of sorghum, and maize juices — Continued. 



CORN. 



Niiiiil)6r of detcrminatiozis. 


Sucrose by 
anaJyais. 


Sncrose by 
polarization. 




3.24 
4. 78 
25. 33 
59.16 

114. 53 
45. 41 

127. 51 
49! 73 
38.72 

1&9. 27 
68.85 
12.55 
26. 40 


2.74 
4. 42 
22. 07 
56. 20 

lli).83 
413.53 

120. 59 
54. 75 
34. 18 

159. 47 
65.10 
U.74 
2L68 




























745.48 
100 : 


707.30 
94.87 







PERIOD FOR WORKING THE SORGHUMS. 

In the following table is given the working period for the different 
varieties of sorghum, the number of analyses made during thjs period, 
and the maximum, minimum, and average per cent, of available sngar 
< during this period. 

; The average number of analyses of each variety is 15, so that these 
results may be relied upon with confidence. The entire period is from 
July 30 to November 17, thus allowing 110 days in this latitude for 
working up the crops, which may be so planted or selected among the 
dilferent varieties as to enable each crop to reach its maximum value 
at the time of being worked up. 

The average minimum of available sugar of the thirty-five varieties 
is 6.44 per cent., while the average maximum is 12.51 per cent. The 
average of the best half of the thirty -five varieties during the entire 
period is 10.97 per cent., whil(e the average of the poorer half during 
the entire working period is 8.63 per cent. The average of the entire 
number during their entire working period is 9.77 per cent, of available 
sugar. 

It will be remembered that these varieties were planted April 20, so 
that the length of time for each to reach the condition represented by 
these averages may be readily determined, and are given in one of the 
columns. 

As will be seen, this period varies from 92 to 139 days, and several of 
these later maturing varieties appear even in this latitude to have 
failed in reaching their best condition, as will be seen in the fact that 
their maximum of available sugar falls far below that of other varieties 
of shorter periods of development. In fact, many of these varieties 
icannot be successfully grown for sugar, perhaps, except in the Gulf 
States. 

Owing to the fact that the amount of sirup which may be produced 
from a juice depends upon the sum of the sucrose and glucose, it is 
obvious that sirup may be produced from the canes in any condition 
of maturity ; but even for sirup production, it will be seen by reference 
to the tables of analyses of the several varieties that the maximum of 
teirup may be i)roduced at the same period when the sorghun;i may be 
most profitably worked for sugar, since at that time the sum of the two 
sugars is also at its maximum. For the production, then, of either sugar 
or sirup it is desirable that only such varieties should be grown in any 
locality as may be able to reach fidl maturity. 
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Feriod for working the different varieties of sorghum. 



Variety. 


1 
1 

X. 


Number of days. 


From— 


To- 


Minimum available 
Bugar. 


Maximum available 
sugar. 


Average available 
sugar. 


April 29 to the work- 
ing period. 
















Pr. ct. 


Pr. et. 


Pr. ct. 


Days. 




24 


106 




3 


Nov. 


17 


6. 06 


14. 62 


10. 12 


96 




2G 


110 


July 


90 




17 


7. 06 


14. 00 


10. 02 


92 




25 


110 


Jnlv 


30 


Nov.* 


IT 


6. 71 


14. 77 


10. 41 


92 




25 


110 


July 


30 


No\*. 


17 


G. 71 


15. 12 


10. 61 


92 




15 


76 




15 


Oct. 


30 


1. 70 


is! 15 


11. 08 


108 


20 


85 


Aiig- 


24 




17 


5. ]6 


14. 00 


9. 82 


117 




9 


42 


Aug. 


29 


Oct. 


10 


8. 46 


12. 51 


lo! 60 


122 




15 


75 




16 


Oct. 


30 


4. 37 


13. 46 


10. 76 


109 




7 


18 


A Tiff' 
A n^' 


25 


^pti. 


12 


8. 90 


11. 76, 


9. 78 


118 




21 


106 


■^ug. 


3 


Nov. 


17 


7. 39 


14. 53 


11. 02 


96 






97 


Aug. 


12 


Nov! 


17 


1. 98 


U. 87 


11. 36 


105 




23 


103 


Aug. 


6 


Nov. 


17 


8. 17 


12. 81 


10. 86 


99 


Goose Iseck*^ 


6 


16 


Aug. 


29 


Sept. 


14 


lO. 09 


11.90 


11.34 


122 




10 


56 




16 


Oct. 


10 


7. 43 


11. 59 


9. 76 


109 




13 


70 


Aug" 


11 


Oct. 


20 


9. 26 


14. 17 


12. 64 


104 


19 


92 


,Jul|' 


30 


Oct.* 


30 


5. 63 


14.56 


11.63 


92 




14 


72 


Aug. 


19 


.Oct. 


30 


5.26 


15.05 


10. 73 


112 




19 


86 


Aug. 


23 


Nov. 


17 


6. 83 


12. 35 


9:91 


116 




14 


71 


Aug. 


20 


Oct. 


30 


4. 95 


11. 44 


9. 56 


113 




20 


89 


Aug. 


^0' 


Nov. 


17 


2. 52 


9. 07 


6.78 


113 


Wolf Tail 


24 


94 


Aug. 


15 


Nov. 


17 


7. 15 


12.21 


9. 67 


lOJ'j 


Qmy Top, .-. 


21 


90 


Aug. 


19 


Nov. 


17 


3. 32 


9.90 


6. 79 


lUl 




7 


38. 


Sept. 


2 


Oct. 


10 


4.64 


11. 89 


8. 55 


126; 




9 


41 


Aug. 


3« 


Oct. 


10 


3.64 


llr87 


8.66 


123 




7 


25 


Sept. 


2 


Sept 


27 


1.80 


8. 39 


6. 56 


126 




11; 


62 




19 


Oct. 


20 


2. 06 


10. 31 


7.82 


ii5r 


4 


8 


Aug. 


26 


Sept 


3 


8.85 


10. 20 


9. 45 


11» 




8 


56 


Aug. 


V> 


Oct 


10 


8.08 


15. 36 


11.90 


lOS 




13 


72 


Aug. 


19 


Oct 


30 


6. 78 


12. 17 


9. 29 


112 




20 


97 


Aug. 


10 


Nov. 


15 


4.93 


12. 04 


8. 21 


loa 




8 
4 


49 

23 


Atrg. 
Sept. 


1\ 
7 


Oct. 
Sept 


2 
30 


7.67 
6. 51 


14.10 
11.27 


10. 70 
8. 76 


107 
131 


New 'Vayety, of Lij^erian and Oom- 










Sept 






9.84 


8. 30 


101 


10 


51 




8 


28 


6. 81 




IP 


53 


Aug. 


8 




30 


8.23 


12. 17 


10. 78 


101 




2 


15 


Sept. 


15 




30 


7.22 


8.15 


7.68 


139 



EXPERIMENTS WITH THE SMALL MILL. 

Near the close of the season, when some varieties, as will be seen from 
the tables of analyses, had already begun to faU off in their content of 
bnigar, and other varieties were still improving in quality, the crop of 
sorghum wais cut up, leavhig enough of each variety standing in order 
to continue and complete the daily analyses going on in the laboratory. 

The several lots were in succession cut up, weiglied, and the juice 
obtained from each lot, and a sample analyzed. 

Tbe juice was defecated with milk of lime, as usual, and the defecated 
juice evaporated in an open pan to a sirup sufficiently dense to be kep^ 
without danger of fermentation. The sfrup was weighed and alsQ 
analyzed. 

The appaiatus used in these experiments was the same used in our 
former experiments, with the exception of the mill, which yv as a new one. 

The object (\i these experiments was to determine whether it was npt 
possible to prepare, with simple aud'inexpensive apparatus, such as the 
ordiuary farmer niigjit possess, sirups of high grade, L 6., containing ^ 
large percentage of sugar, which sirups it Avas intended to further re- 
duce and crystallize in the vacuum pan of the large mill, and thus show 
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the fanner tbat he could, with little expense, prepare sirups from which 
sugar could be profitably extracted ; and also to convince refiners and 
others by our results that they could safely purchase these sirups and 
as readily obtain from them the sugar as from similar products fyom 
the sugar cane. 

Our results in 1878 and 1879 had sufficiently demonstrated the ease 
witb which crystallizable sugar could be obtained even with this simple 
outfit, but the practical difficulty experienced in purging it without a 
centrifugal machiae was such as to warrant us in recommending the 
farmer not to endeavor to make augar, but to make these high-grade 
sirups, as then he would able to secui^e a local market for consumption 
as siruj)s, or, should the product be very great, the refiners would be- 
come purchasers so soon as they were convinced that they could safely 
and profitably work these sirups for sugar. 

As evidence that our work in i)revious years sufficed to warrant our 
discontinuing experiments in that direction, those results are here given, 
from which it will be seen that we then obtained an amount of sugar 
fairly comparable with the average results from sugar cane. In 1878 
we obtained sirups from the juices of sorghum, maize and i)earl mil- 
let of very excellent quality in their content of sugar, and we obtained 
from these sirups sugars of a high grade when compared with other 
muscovado sugars as these were. The sorghum sugar polarized 94°, 
the maize sugar polarized 90^, and the sugar from pearl millet 92^. 

Besides, tiie yield of the sirup in sugar was larger, the sorghum sirup 
giving in its first crystallization 34.6 per cent, of its weight in sugar, 
another sample 31.3 per cent. 5 the maize sirup giving in sugar 32 per 
cent, of its weight. 

In 1879 we obtained sirups from sorghum, which in their first crj^s- 
tallization yielded 54.7 per cent, of its weight in sugar of excelleiit 
quality; another sirup gave 47.5 per cent., while a sirup from the 
stalks of common field corn gave 39.3 x>er cent, of su^ar. 

The above results fully justified the conclusion giv^ in the report of 
the work of 3878, viz: 

The point which these experiments have fiiUy settled is, that there exists no diffi- 
cnlty in making from either corn or sorghum a first rate qnaUty of sugar, which will 
compare favorahly with the best product from sugar cane grown in the most favor- 
able localititis. 

During the past three years nothing has been done or been developed 
by later investigations to necessitate any modification of the above con- 
clusion. Since then our efforts have been directed towards the determ- 
ination of those conditions which would render such production the 
most profitable, and the conticued and careful study of these several 
plants during their period of life has appeared most likely to throw 
light upon i)ractical work. 

Besides the experimental plat of sorghum upon the department 
grounds, there were grown, as has been already stated, numerous small 
plats of these several vaiietieg upon the farm of Mr. Golden, near 
Uniontown; also small pkits of several kinds of maize upon the farm 
of Dr. Dean, near B^nning's Station ; also a small plat of six varieties 
of sorghum by Mr. Green upon the Potomac flats at the Virginia end 
of the Long Bridge. These si:aaU plats were intended to be worked up 
upon the small inill, and for the purpose of learning their relative pro- 
ductiveness and value in the production of good sirups rich in sugar. 

The number of separate expei'iments made with the small mill was 
40, and these extended from September 12 to October 22. 

Thelbllowing tables give every detail concerning these experiments, 
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and will repay a very careful consideration. Analyses of juices and 
sirups, weights of stalks and average yield, percentages of juice and 
of sirups, time occupied in each operation, temperatures of defecation, 
and in fact any detail calculated to throw light upon these results is 
given. 

And in reference to these results, which have proved in many respects 
so surprising, many may see abundant reason for any failure which has 
attended their efforts, and will be impressed with the importance of 
establishing by careful experiment points which by many would be 
readily assumed as true, and even with a show of reason, but which in 
fact may be far different from their preconceived ideas. 



EXPERIMENTS 




E^ryptian Sugar Corn, ears plucked 

Egyptian Sugar Com, ears unplucked... 

Lindsay's Horae Tooth 

331oant 8 Pr«>lific 

Improved Prolific Bread 

Broad White Flat Dent 

Long Narrow White Dent 

Chester County Mammoth 

18-rowed TiiUdw Dent 

Early Amber Row 1 

Early Golden Row 

White Liberian Row 

WLit^( Liberian ..,,R<»w 

Black Top Row 

African Row 

Regular Sorgho Row 

Miller's Sugar Cane... No. 

Wallis Hybrid No. 

Bear Tail No. 

Bear Tail No. 

I Iowa Red Top No. 

Oomseeana Row 8 

White Mammoth Row 7 

Link's Hybrid Row 10 

Link's Hybrid Row U 

Sugar Cane Row 12 

Goose Neck Row 13 

Bear Tail Row 14 

Iowa Red Top Row 15 

Egyptian Sugar Com 

New Variety Row 16 

Early Orange Row 17 

Early Orange Row 18 

Orange Cane Row 19 



Sept. 12 

Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 13 
Sept. 13 
Sept. 13 
Sepi. 13 
Sept. 14 
Sept. 14 
Sept. 14 
Sept. 15 
Sept. 15 
Sept. 15 
Sept. 16 
Sept. 16 
Sept 16 

Sept. 16 
Sept. 17- 
Sept. 17 
vSept. 17 
Sept. 17 
Sept. 19 
Sept. 19 
Sept. 20 
Sept. 27 

Sept. 27 
Sept. 27 
Sept. 27 




Department of ! 

Agriculture. ! 

— do i 

....do ! 

....do 

....do 

. . . .do ; 

....do 

... do 

..-.do 

.-..do 

...do 

...do 

..-.do 

,...do , 

....do 

...do 

Golden 

....do 

....do 

...-do 

...do 

Department of 

Agiiculture. 

... do 

do 

...do 

...do 

...do 

...do 

...do 

Dr. Dean 

Department of 

Agriculture. 

...do 

...do 

...do .......... 



Feet In row. 


Suckered or not. 


Juice, pounds. 


Per#ent.of juice to 
stripped stalk. 


■ 

Specific gravity of 
juice. 


Polarization of juice. 


Per cent, of sucrose 
in juice. 


Per cent, of glucose 
in juice. 


1 

Per cent, of solids 
in juice. 




Yes... 


6 


37. 5 


1. 058 


Lost . . 


9.54 


2. 89 


2. 50 




Yes... 


20. 5 


31. 5 


1.056 


Lost . . 


10. 41 


2. 78 


1. 15 


240 


Yes... 


30 


44. 8 


1.053 


8. 42 


8. 98 


2. 40 


3. 00 


2-10 


Yea . . . 


6 


35.3 












240 


Yes... 


81.5 


40.0 




Lost .. 


7.86 


1.99 


2. 60 


240 


Yes... 


115.5 


39. 8 


1. 051 


Lost .. 


7. 79 


2. 49 


2. 46 


240 


Yes... 


123. 5 


41. 3 


L 055 


8.60 


9. 46 


2.01 


1. 59 


240 


Yes... 


35. 5 


37. 8 


L 061 


Lost . . 


10. 90 


L64 


2. 96 


240 


Yes... 


61. 5 


38. 9 


1. 056 


8. 76 


a 28 


2. 42 


2. 79 


200 


Not... 


148 


43.4 


1.088 


Lost . . 


15. 56 


2. 52 


.99 


200 


Not..."* 221 


46. 3 


1. 085 


16. 39 


16. 52 


2. 07 


1. 69 


200 


Not... 


177 


48.6 


1. 080 


15. 68 


14. 62 


1.62 


4.45 


200 


Not... 


206 


50.7 


1. 079 


15. 10 


13. 60 


L67 


4. 55 


280 


Not... 


217 




1. 070 


9. 76 


9. 76 


3.50 


6. 17 


260 


Not... 


198.5 


52.5 


1.067 


10. 29 


10. 41 


2.87 


5. 32 


285 


Not... 


212 


51 


1. 056 


7. 09 


7. 33 


3. 59 


4. 79 




Yes . . 


594. 5 


46.0 


1. 052 


5. 58 


7.47 


4. 96 


3. 16 




Yes... 


3B0. 5 


49.8 


1. 062 


6. 67 


8. 45 


5. 82 


3.62 




Yes . . . 


770.5 


47.3 


L 051 


4.49 


6.50 


5.88 


3. 60 




Yes... 


130 


49.2 


1. 051 


Lost . . 


6.50 


5.88 


3.60 


:::::: 


Yes... 


582. 5 


49.8 


1.058 


4. 81 


6.91 


6.91 


2. 24 


: 267 


Not... 


174. 


50.9 


1.069 


8.54 


10. 06 


4. 73 


3. 49 


270 


Not... 


251 


49.3 


1. 074 


10. 86 


11.76 


3. 79 


4.46 


2i^0 


Not .. 


285,5 


5L1 


1.067 


11.39 


12. 08 


1.B6 


2.64 


285 


Not... 


307 


52.7 


1. 062 


12. 20 


13, 06 


1.33 


2.63 


285 


Not . . 


314 


53 


L 066 


IL 28 


n.94 


1.46 


2. 78 


285 


Not... 


243.5 


56.2 


1. 050 


5. 45 


6. 35 


4. 07 


^ 2.29 


285 


Not... 


237 1 48.8 


1. 065 


10. 08 


10. 92 


2. 41 


5.35 


285 


Not..v 


214 


49.9 


1. 075 


Lost . . 


14. 63 


1. 45 


7. 21 




Yes. . . 


646 


40.4 


1. 055 


8. 40 


8. 29 


3. 65 


5.65 


285 


Not... 


262. 5 


45.7 


1. 068 


Lost . . 


12. 67 


L90 


2. 75 


178 


Not. .. 


168 ! 44. 1 


1. 065 


10.04 


10. 57 


3. 69 


2. 12 


154 


Not .. 


100.5 ' 


39.8 


L064 


9.80 


13. 57 


3.38 


— .45 


154 


Not... 


139. 5 i 


42.7 1 


L067 


10. 50 


10.95 


3.35 


2.42 



ft . 

-a 



6, 729 

5, 772 
2, 293 

12, 750 
16, 744 
16, 146 

6, 557 
9, 838 

24, 757 
34, 667 
26, 426 
29, 512 
33, 603 
21, 110 
21,194 



18, 599 

27, 373 

28, 936 ■ 

29, 702 
30, 161 
22, 086 
21, 252 
21,856 

29,294' 

31,079 
23,584 
30, 831 



EXPERIMENTS WITH SMALL MILL— Continued. 



oo 



Variety. 



Neeazana Bow 20 

Early Amber No. 1 

Early Golden No. 2 

White Liberian T... .Ko. 3 

lHnw Variety l?o. 16 

White Liberian No. 4 

Wolf TaU Row 21 

Gray Top Row 22 

Liberian Row 23 

Honduras No. 42 

Neeazana t... No. 50 

Liberian No. 51 

Mastodon Row 24 

Honduras Row 25 

Oomseeana No. 8 

Liberian No. 51 

Oomseeana No. 8 

Reu;ular Sorgho No. 9 

Oomsoeaiia No. 8 

Goose Neck No, 13 

Regular Sorgho No. 9 

Goose Neck. No. 13 

Black Top No. 6 

African No. 6 

Sugar Cane Row 26 

WalUs Hybrid Row 27 

AVhite Imphee Row 28 

Goose Neck Row 29 

White African Row 30" 

West India Row 31 

Sugar Cane Row 32 

New Variety, Barger. Row 33 

Minnesota Kaflv Jlmber .Jlow 34 



3 



Sept. 27 

Sept. 27 
Sept. 27 
Sept. 28 
Sept. 28 
Sept. 28 
Sept. 29 

Sept. 29 
Sept. 29 
Sept. 30 
Sept. 30 
Sopt. 30 
Sept. 30 

Sept. 30 
Oct. 1 
Oct, 3 
Oct. 3 
Oct. 3 
Oct. 3 



Oct. 
Oct. 
Oct. 
Oct. 
Oct. 



Oct 6 

Oct. 6 

Oct. 6 

Oct. 6, 

Oct. 6 

Oct. 7 

Oct. 7 

Oct. 7 

Oct. 7 



Department of 
Aericulture. 

Golden 

....do 

....do 

....do 

... do 

Department of 
Agricnlture. 

— do 

....do 

Golden 

....do 

....do 

Department of 

Agriculture. 

. . , do , 

Golden 

— do 

....do 

....do 

...do 

... do 

. ...do 

...do 

.--.do 

....do 

Department of 
Agriculture. 

— do 

do 

do 

...do 

...do 

....do 

do 

• ■ ■ • do 



5 



314.5 

985 

640 
1.220 

775 
3, 840 

890 

490 

560 
1, 105 
1, 085 

930 

598 



2,222 

750 

494 
1,260 
2, 620 
2. 416 
2, 300 

474 
2,042 
1,524 

393 

520 

370 

362 

480. 5 

471 

254 

341.5 

397 



174 



168 

230 
280 



290 
290 



290 

290 
290 
290 
290 
290 
290 
290 
290 



Not.. 

Tea.. 
Yes.. 
Yes.. 

TCB.. 

Yeft.. 
Not.. 

Not.. 
Not.. 
Tea.. 
Yes.. 
Yea.. 
Not.. 

Not.. 
Yea.. 
Yea.. 
Yes.. 
Yea.. 
Yes.. 
Yes.. 
Yes.. 
Yea.. 
Yes.. 
Yea.. 
Not.. 

Not.., 

Not.. 

Not.. 

Not... 

Not 

Not... 

Not... 

Not... 



p 



130 

423.5 
289 
49.'>. 5 
354 

,137.5 
172.5 

218.5 

250 

380 

518.5 

421 

307 

375 
1, 045. 5 

316.5 

211 

606 
1, 085 
1, 162. 5 
1, 055 

222.5 

729 

746 

202 

291.5 

202 

202 

249.5 

247 

127 

170.5 

207 



4i 5, 



41.3 

44.2 
45.1 
40.6 
45.7 
45.2 
44.2 

44.6 
44.6 
33.1 
47.8 
45.3 
51.3 

64.5 

47.1 

42.2 

42.7 

48.1 

41,4 

48. 1 

45.9 

46. «^ 

35.7 

49 

5L4 

56.1 
54.6 
55.8 
5L9 
52.4 
50 

49.9 
52.1 



V 

u 



L063 

L063 
L 069 
1. 070 
1. 057 



1.068 

1.052 
1.059 
1.048 
L 058 
1. 066 
1. 051 

L 062 
1. 055 
1. 072 
1. 059 
L 060 
1. 057 
1.065 
1. 067 
L 067 
1. 063 
1. 059 
1. 053 

1. 053 
1. 041 
1. 044 
1. 070 
1.072 
L055 
1. 070 
1.077 



.2 



9. 39 

.07 
.00 
.00 
4.98 
6.64 
n.56 

7.31 
8. 34 

Lost . . 

Lost . . 
6.79 
8.15 

9. 24 
2. 76 
1.04 

1. 05 

2. 44 

2. 68 
7.36 

.70 
5.38 
6.25 
6.09 
Lost . . 

Lost .. 
4.94 

3. 62 
Loat.. 

9.89 
7. 10 
11. 03 
13.39 



0 . 

CO (O 



9.94 

3.75 
3. 66 
2. 30 
5.74 



11. 67 

.561 
8.18 
1.92 
8.84 
6.34 
8. 24 

8. 47 

6. 30 
5. 16 
2. 62 



7. 26 
2.67 
7. 12 
6. 99 
6. 95 
6.15 

5. 68 
5.45 
3. 98 
11.38 
11. 03 
7.58 
11.26 
13. 96 



la 



3.80 

10.85 
11.69 
13. 25 
7.56 



1. 87 

3. 08 
4.24 

10.07 
4. 72 
9. 14 
3. 09 

5.06 
6.57 
10. 78 
10. 45 
9. 67 
8.92 
7.10 
11.94 
8. 31 
a 87 
6. 01 

3. 49 

4. 27 
L62 

3. 35 
L 34 

4. 37 
3. 63 
3. 75 
1. 91 



•si 



00 o 

02 



2. 72 

2. 80 
3. 07 
2.48 
2.02 



3.54 

9.90 
3. 16 
2. 15 
2.27 
3.28 
4. 22 

3. 74 
2. 24 
2.53 

2. 41 
2. 70 

3. 46 
1.19 
L 51 
1. 11 
L 61 
1. 59 
3.27 

2.96 
3. 01 
3. 30 
3. 82 
1.85 
2.06 
1.99 
2.50 



26,244 



33, 707 

30, 934 
29,040 



29,941 
34,447 



19,677 



18,525 
18, 125 
24,058 
23,582 
12, 717 
17, 099 
19,877 



el . 

$'3 

2 3 
5 > 



3. 42 

-9.90 
-10. 10 
-13. 43 
-3.84 



6. 26 

-12. 42 
.78 
-10. 30 
1. 85 

- 6. 08 

.93 

- .33 

- 2. 51 
-12. 15 
-10.24 

- %: 57 
-9.06 

- L03 
-10. 78 

- 2.30 

- L 49 

- .65 

- .61 

- L55 

.82 
-2.67 
6.22 
4. 81 
L89 
5.52 
9.49 



Holciis SaccTiaratus Row 35 

Honey Gaue Row 38 

Minuesofa Early Amber Row 34 

Ne>v Variety Row 33 

Sufiar Caue Row 32 

West India Row 31 

HolcnB Cornus, White Row 37 

Early Amber Row 1 

E *rly Golden .Row 2 

White Libeiian Row 3 

White Liberiau Row 4 

Black Top Row 5 

African liow 6 

White ilamniotli Row 7 

Oonsseeana Row 8 

Regular Sorgho Row 9 

Link's Hybrid Row 10 

Link's Ilybrid Row U 

Sugar Caiie Row 12 

Goose Nock Row 13 

Bear Tail Row 14 

Iowa R«d Top Row 15 

New Variety Row 16 

Early Oraujie Row 17 

Early Orange Row ]8 

Orrjifre Cano Row 19 

Noifazana Row 20 

Wolf Tail Row 21 

Gray Top Row 22 

Liborian Row 23 

Mastodon ^ Row 24 

Ilonduras Row 25 

Supar Cora Row 26 

Wallis Hybrid Row 27 

White luiphee Row 28 

Goose Neck Row 29 

White African Row 30 

Corn Stalks 

Early Amber 

Do 

White Liberian 

Neeazana 

Link's Hybrid ; 

Liberian 

Honduras 



Oct. 


7 


do 


Oct. 


7 


do 


Oct. 


7 


do 


Oct. 


7 


do 


Oct. 


7 


do 


Oct. 


7 


do 


Oct. 


7 


do 


Oct. 


7 


do 


Oct. 


7 


do 


Oct. 


7 


do 


Oct. 


7 


do 


Oct. 


7 


do 


Oct. 


7 


do 


Oct. 


8 


do 


Oct. 


8 


do 


Oct. 


8 


do 


Oct. 


8 


do 


Oct.. 


8 


do 


Oct 


8 


do 


Oct. 


8 


do 


Oct. 


8 


do .. 


Oct. 


8 


do 


Oct. 


JO 


do 


Oct. 


10 


do 


Oct. 


30 


do 


Oct. 


10 


do 


Oct. 


10 


do 


Oct 


10 


do 


Oct. 


10 


do ...... 


Oct. 


10 


do 


Oct. 


11 


do 


Oct. 


11 


do 


Oct. 


11 


do 


Oct. 


11 


do 


Oct. 


11 


....do 


Oct. 




— do 


Oct. 


11 


do 


Oct. 


12 


Dr. Dean . . 


Oct. 


13 


H. Green... 


Oct. 


18 


do 


Oct. 


10 


do 


Oct. 


20 


do 


Oct. 


21 


do 


Oct 


22 


do 


Got 


22 


....do 



271 
759 
105 
91 
114 
,177 
237.5 
173 
188.5 
126.5 
118 
106 
122 
282 
142. 5 
175.5 
281 
250 
280 
138 
151.5 
154.5 
191.5 
255. 5 
164 
206 
173.5 
248 
219 
222 
251.5 
165.5 
115.5 
104.5 
125.5 
53 
120 
1, 397 
880 

1, 560 

2, 590 
2, 420 
1,740 

980 
1,270 



290 
290 
117 
119 
120 
121 
290 
140 
140 
138 
140 
140 
139 
139 
139 
139 
139 
136 
138 
131 
131 
129 
132 
133 
134 
126 
129 
129 
130 
130 
123 
121 
118 
115 
112 
109 
107 



Not... 
Not... 
Tes.- 
Yes-. 
Yea-. 
Yes.-, 
N*t.., 
Yes.. 
Yea. . 
Yea... 
Yea... 
Yes.. 
Yea.., 
Yea-. 
Yes.. 
Yea.. 
Yea.. 
Yes . 
Yea.. 
Yes. . 
Yea.., 
Yes-. 
Yea-.. 
Yea.. 
Yea.., 
Yea.. 
Yea.., 
Yes. ., 
Yes.. 
Yea.., 
Yes-. 
Yea... 
Yes-., 
Yea... 
Yes ., 
Yes.. 
Yes... 



107. 5 


39. 7 


1. 049 


Lost . . 


5. 27 


2. 02 


3. 89 


11, 220 


449 


59. 2 


1. 067 


10. 70 


11. 88 


3. 42 


1. 75 


39, 239 


48. 5 


46. 2 


1. 078 


14. 24 


14. 82 


1. 56 


3. 33 


16, 977 


34. 5 


37. 9 


1. 082 


14. 17 


14. 70 


1. 84 


3. 33 


13, 800 


60. 5 


53- 1 


1. 070 


12. 17 


12, 27 


2. 86 


2. 86 


16, 128 


83. 5 


47. 2 


1. 069 


14. 94 


15. 57 


1. 95 


3. 66 


24, 418 


66 


27. 8 


1. 078 


Lost . - 


13. 96 


1. 35 


2. 911 


13, 313 


78. 5 


45. 4 


1. 087 


Lost . . 


16. 06 


1. 38 


3. 81 


21, 074 


91 


48. 3 


1. 088 


15. 45 


15. 93 


1. 37 


3. 93 


23, 201 


54. 5 


43. 1 


1. OS'ii 


14. 68 


16. 03 


1. 37 


3. 46 


17, 006 


56 


47. 5 


1. 098 


Lost . . 


15. 81 


1. 27 


4. 27 


15, 329 


99 


50. 5 


1. 074 


• 12. 35 


13. 10 


1. 22 


3. 78 


22, 848 


56. 5 


46. 3 


1. 074 


12. 12 


12. 89 


1. 97 


3. 11 


16, 327 


143. 5 


50. 9 


1. 078 


Lost . . 


13. 96 


1. 35 


2. 91 


OlS, OoO 


68. 5 


48. 1 


1. 075 


Lost . . 


12. 83 


1. 72 


2. 93 


17, 852 


90. 5 


51. 6 


1. 071 


10. 21 


11. 08 


2. 91 


2. 72 


21, 383 


140 


49; 8 


1. 086 


Lost . . 


16. 29 


. 80 


— . 11 


33, 041 


102. 5 


41. 0 


1. 087 


Lost . . 


16. 78 


. 66 


3. 02 


MM, /DO 


136. 5 


48. 8 


, 1. 088 


Lost . . 


16. 76 


. 74 


3. 18 


32, 1 03 


71 


51/5 


1. 076 


Lost . . 


12. 62 


2. 39 


2. 97 


18, 045 


71 


46. 9 


1. 074 


Lost - . 


12. 58 


3. 16 


2, 32 


20, 461 


82 


53. 1 


1. 074 


Lost . . 


13. 82 


1. 74 


2. 17 


20, 643 


86. 5 


45. 2 


1. 079 


Lost . - 


14. 21 


1. 71 


2. 98 




136. 5 


53. 4 


1. 078 


13. 62 


13, 92 


1. 92 


2. 38 


.>0, GiM 


79 


48. 2 


1. 081 


14. 42 


14, 12 


2. 48 


2. 41 


20, 447 


103 


50. 0 


1. 078 


Ip. 47 


13. 81 


2. 27 


2. 28 


26, 252 


82 


47. 3 


1. 075 


12. 01 


12. 10 


2. 84 


2if 31 


21, 915 


124 


50. 0 


1. 077 


13. 72 


14. 11 


1. 33 


2. 75 


OA AUO 

dO, Doo 


110' 


50. 2 


1. 071 


10. 68 


11. 48 


2. 02 


2. 30 


27, 979 


111. 5 


50. 2 


1. 071 


9. 21 


9. 27 


5. 07 


2. 23 


27, 700 


133 


52. 9 


1. 062 


9. 55 


10. 33 


2. 31 


2. 14 


3?^, 538 


93. .5 


56. 5 


1. 057 


6. 51 


7. 25 


5. 02 


1. 73 


24, 480 


57. 5 


49. 8 


1. 0G3 


8. 68 


9. 72 


3. 52 


1. 90 


17, 215 


57. 5 


55. 0 


1. 0.^6 


■ Lost . . 


7. 19 


5. 09 


1. 87 


17, 184 


63 


50. 2 


1. 068 


11. 09 


13. 52 


L 55 


2. 06 


19, 382 


26 


49. 1 


1. 0(53 


10. 09 


11. 21 


2. 43 


2. 44 


10, 750 


58. 5 


48. 8 


1. 066 


Lost . . 


11. 92 


1. 52 


2. 83 


19, 446 


502. 5 


36. 0 


1. 029 


1. 91 


3, 57 


2. 91 


> 71 


484 


55. 0 


1. 055 


8. 36 


8, 55 


3. 55 


2. 11 




780 


50, 0 


1. 059 


7. 57 


8. 16 


4. 75 


1. 82 




246 


48. 1 


1. 069 


9. 34 


9. 50 


5. 44 


1. 57 




196 


49.4 


L 0t)8 


9. 80 


10.18 


4. 97 


1. 14 




829 


47. 6 


1. 054 


7. 12 


7. 54 


3. 67 


2. 78 




496 


50.6 


1. 054 


3.70 


6. 06 


7. 02 


1.10 




711 


56.0 


1.035 


1. 90 


2. 87 


5.43 


.84 





— .94 
C.71 
9. 9:« 
9.53 

6. 55 
9.96 
9.70 

10. 87 

10. 6:1 

11. 20 
10. 27 

8. 10 

7. «1 
9. 70 
8. 18 

5. 45 
15. 49 
13. 10 

12. 84 
7. 26 
7.10 
9.91 
9. 52 
9.62 
9. 23 
9. 26 

6. 95 
10. 03 

6. 56 

1. 97 
5. 88 

.50 
4. 30 

.23 
9. 91 
6.34 
7. 57 
— .05 

2. 89 
L 59 
2.49 
4.07 
L 09 

— 2.Wi 
—4.40 



00 



EXPERIMENTS WITH SMALL MILL. 



Temper- 
ature of 
defeca- 
tion. 



o 



Hours Ho^rs j Hours 
in defeca- in evapor-'in defeca- 
tor, ator. tor. 



1.3 
1.3 
1.5 

.9 
1.5 
1.2 
1.1 
1.1 

.8 



1.1 
1.1 
.9 
1.2 
1.2 
1.2 
1.3 
1.3 
1.5 
1.3 
1.5 
1.2 
1.5 
1.3 
1.0 
1.9 
1.3 
1.7 
1.3 
1.3 
1 
1 

1.3 



2.3 
2.2 
1. 1 
1.5 
2.0 
2.3 
1.7 
2.3 
2.0 
2. 0 
2.2 
2.5 
2.2 
2.7 
2.3 



4.8 
2. 5 
3.5 
3.5 
3.6 
4.0 
3.5 ! 
2.8 I 
2.5 i 
2.3 



2.7 I 
2.9 I 
1. 5 I 
1.7 i. 
1. 5 i. 
2.5 i 



.7 

1.0 
1.3 



.9 
14.5 



1.0 
15.3 



1.5.5 
15.5 
1.0 



16.0 



14.2 
1.0 



Pounds 
of wat«r 
added. 



Per cent, 
of sirup to 
juice. 



.-I. 



105 



63 
210 
168 



168 



168 
126 
126 
105 
105 



105 



147 1 



120 I 
147 ! 
63 i 



84 



Juice iSst. 



13. 58 
27.65 

19. 89 
18. 55 

17. 05 
16.43 , 

18. 30 

20. 77 
25. 50 
19. 42 

19. 57 
14.63 

20. 64 

17. 07 
20. 30 

18. 98 
16. 79 
18. 95 
16. 64 

18. 39 
17.81 
10. 81 

19. 07 
22. 26 
25. 99 

14. 52 
12. 78 
16. 46 
17. 14 
22. 60 
19. 70 
18.60 
10. 23 
15. 19 

15. 53 



None . 



55 



59. 5 

53 
58 

52.5 
51.5 
49.5 
75 

105 
47.5 
44.5 

132 
62.5 
74 

159. 5 
60 

105.5 
54 

53.5 j 

56 ! 
80.5 i 

108.5 ' 

58 : 

57 I 
50.5 j 

122. 5 ' 
129.5 i 
122 I 
164. 5 I 

89 

59 

53 

76 

123.5 
123 
159 
106 

82 

48.5 



Siriip 
made. 



56 
208 
113 
100. 5 

55 
118 
121 

78.5 
132 

88 

79 

88 
138 
111 
157. 5 
299.5 

97.5 
227.5 
104.5 
202.5 
192 
169 
201 
222 
232. 5 
101 
128. 5 
194 
104 
167.5 
146.6 

80 

46 

62 
102 
186 
186.5 
149 

54.5 

72 



Polariza- i Percowt- | Percent, 
tion of sir- s sucrose in \ glucose in 
up. i simp. simp. 



40. 80 

48. 12 
30.91 
35. .jl 
38. 07 
32. 40 
29. 48 
43. 74 
43. 42 
41.88 



40. 80 
42. 85 

5. 43? 
16.20 

8. 67 
45. 85 
30.94 
36.05 
19. 20 
12.96 
14.58 
24. 71 

5. 43 
27.54 
35. 23 
42. 30 
51. 19 
55. 40 
59. 50 
54. 50 
45.28 
20. 25 
48.60 
46.98 
44. 14 
50.46 
44.63 
28. 43 
18. 31 



47. 62 

46. 08 

45. 32 
40. 76 
40. 38 
38.95 
31. 83 
50. 35 

47. 98 
43. 23 
55.86 
47. 98 
44. 15 

17. 50 

18. 24 
9. 50 

46. 08 
38. 29 
38. 00 

19. 76 
17. 39 
22. 14 

30. 50 
14. 73 

24. 51 
36.39 
54.63 
53.87 
59. 85 
59. 09 
58.90 
45.60 

25. 46 

48. 26 
48.36 
47. 03 

49. 69 
45. 89 

31. 35 

26. 79 



Ptf - cent, 
souds in 
sirup. 



11. 76 
4.50 
16.15 
30.95 
32. 55 
28. 00 
32. 50 
18.00 

7. 20 
10. 00 

8. 25 
22. 75 
10. 25 
50.50 
39.35 
59.00 
20. 50 
28. 20 
18. CO 
38. 20 
45.75 
41. 75 
37. 00 
49.50 j 
30.75 i 
34.40 i 
15. 55 I 

14. 35 i 

6. 50 

7. 00 

9. 00 
12. 50 
20. 75 

15. 25 
22.65 

20. 50 
22. 25 

21. 75 
40. 10 
44. 35 



Per cent, 
sucrose in 

sirup 
ayailable. 



19.12 i 
13.42 i 
12.98 

15. 49 
7. 87 

13. 45 
10. 67 

8. 45 
19. 22 
26.97 
12.-19 

14. 27 
1.5. 60 

12. 50 ? 
14. 61 
19.10 
19. 22 

13. 91 
15.40 

14. 24 
12. 26 

4. 51 

5. 70 
16. 17 
12. 74 
12. 21 
14. 02 
19.18 
17. 45 

16. 91 
12. 50 
12. 90 
14. 39 
12. 49 
10. 79 

7. 87 
16. 06 

17. 76 
1. 95 

12. 86 



Per cent, 
sucrose ol 

juioe 
in Sirup. 



Per cent, 
if glucose of 
Juice 
in sirup. 



10. 74 
28. 16 
16. 19 

— 5.68 

— .04 

— 2. 50 
—11. 34 

23.90 
21. 56^ 
6.26 
35.12 
10.96 
18.30 
—45.50 
—35. 72 
—6a 60 
6.36 

— 3.82 
4.60 

—32. 68 
—40.62 I 
—24. 12 I 
—12. 20 I 
—50.94 I 
—18. 98 
—10.22 1 
25. 06 
20. 34 
35. 90 
35.18 
37. 40 
20. 20 

— 9.68 

17. 52 
14.92 

18. 66 
11.38 

6. 38 
—10. 70 
—30. 42 

Average . . 



70.7 
93.2 
98.7 
101.0 



98.5 
85.2 
95.2 
97.2 
88.5 
86.3 
84.4 
7a 6 
80.6 
99.3 



80.5 

119.4 
75. 5 
64.0 
78.2 
44.4 
80.1 

122. 8 
90.8 
76.0 

102.9 
80.5 
69.9 
93.3 
90. 15 
85.3 
70.3 
85.8 
92.1 
82.0 
87.8 

125.5 
6a 3 

101.5 
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ANALYSIS AND POLAIUaA^XOlT t)P SmXI^^ 

It will b© seen tliat, as was the case witli 1^^^ so the sirups 

show a content of sugar by the polarist^dpe almost invariably less than 
the amonnt determined by analysis| and as evidence that this perhaps 
is due to the pi^sence of more or less inverted sugar, it will l^e seen that 
those sirups containing the largest amounts of glucose are those gen- 
erally showing the widest ditijereiice between analytical and polariscopic 
results. 

For example, the average of the entire number of sirups analyzed 
and polarized, thirty-eight in all, show by analysis 39,34 per cent, of 
sucrose, and by the polariscope 35.82 per cent., or 91.05 per cent, of the 
analytical result; while, taking the eight poorest sir upsv the a^^^^^ 
by analysis is 27.54 per ceirfc, of sucrose, tod by the polariscope^^ b^^^ 
19.76 per ceht., or 71.75 per cent, of the analytical result. 

If we examine the juices obtmned from the sorghuins received from 
Mr; Golden, September 27, 28, and 30, and Octobers and 4, we shEiUfliid 
a very surprising and abnormal condition existing, which is worthy care- 
ful consideration. These results are as follows: 

Juices from sm'ghums grown Golden, 



■ . : pates.. 


Polariza- 
tion. 


SuoroBe. 


Grlucoee, 


Specific- 
gravity. 


Solids. 


September 27 .... . — 


.07 
.00 
.00 


3.75 
3.66 
2.30 


10.85 
11.69 
IB. 25 


1.063 
1. 069 
1.070 


2.80 
3. 07 
. 2.48 


>SepterabeT 30^ - - - - 

Oct-pbef ^ - - - 

.Octobcr4...~^... • « . 


1.04 
1. 05 
.70 


5. 16 
2.62 
2.67 


10. 78 
10. 45 
"11.94 


1-072 
1. 059 
; 1. 067 


S.53 
2.41 
L 51 


Averago......^..^*. .*--••-■.-- 


..48 


3.36 


11.49 


1.067 


2. 47 



We have, then, as the average of the six juices an amount of sucrose 
as indicated by the polariscope only 14.3 per cent, of the amount shown 
to be present' by analysis. We have also a specific gravity of 1.067, 
which, as will Jbe seen by consulting the analytical tables of these s^^^ 
ghums in 18S0 and 1881^ indicates, as the average of a large number of 
analyses of normal juices, a juice of the following composition, viz: 

- ' . \ ' Per cent. - 

Specific gravity - - ----—1. 067 

Siicrose - , . . . , . . , ^ — - - , 11.80 

(Jluoosa ... . «. . - - - - ... - - . ^ -.^ - . - . . . - - - - w . . 1.99 

Solids...,..-;.... = - - --87 

It will be seen that this composition closely resembles the average of 
the above six, except in this, that the sucrose and glucose appear t^ 
have changed plaees, the sum of the two being in one case 13.79 per 
cent, and in the other 14.85 per cent. 

l^ow, in over 4,000 separate analyses of sorglmm juices from canes re- 
cently cut, there has never been found even one which approximated 
tlie composition of the average of these six juix^es above given. 

In no case has the polariscbpe a;pproxixnately differed so widely from 
the results of analysis as in these, for, as will be seen by a previous 
table, the average results of the polariscope^ as compared vsvith the re- 
sults of analyses of iill the juices analyzed, gave 96 per cent of the 
analytical resiilt, while these contain but 14.3 per cent. The conclusion, 
then^ i§ irresistibie that these juices nre whoHy abnormal, arid are so 
through the inversion of the sucrose which^existed in tlie pl^^ 
has been shown, the average of all theujiaiyses made have demonstrated 
that if the total of glucose and sucrose in a juice is 14 or 15 per cent, of the 
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juice, at least 12 or 13 per cent, of this iiad exfeted in the plant as sii- 
crosej and, if not present upon analysis^ it must have suffered inversion, 
as in this case wa^s easily rendered probahle by the stalks having been 
cot some days before they were worked up in the milL ' 



EXPEPvIENCE OP DP, 0, A. GOESSMANN W^TH SOBaHUM OUT SOME 
TIME BEFOBE WOBKING. 

Dv. Goessmann, of the Mas^achnsetts Agric^^^^^ College, in his 
reiX)rt of experiments upon the iEarly Amber Sorghum, gives a similar 
series of results ox analyses of juices eiit^ comparable with those just 
^iven. {Vide report on -'Early Aihber Gane,%^ 
mann, 1879.'^ Hi.s results are so valuable, as fully confirming our own, 
and establishing the tact that what has been found true during the 
past four years in this latitude is equally true in Massachusetts, vix., 
that certain of the vaiietiesof sorghum may, even in that high latitude, 
attain a content of sugar fully equal to that of the sugar ca^e of the^^^^^ 
tropics, that his analytical results of examination are here appended. 
Of these there were but eighteen complete results^ and for purpose of 
eomparison the results here attained of the average of juices, havin^ 
the same specific gravity as thoseanalyzed by Dr. Goessmann,are given 
in the table alongside. It will be observed that the results attained r 
by him from August 15 to September 18, inckisivej are almost identical ! 
with our o^n, siiowing from the first a gradual increase in the sugar, f 

Cdm;parisan of resnUs obtained hy JDf* Goessmmn, at Ajniliemf, MassacliumtUj w^^ 

oMmned at ilie I)ex)m'tment of Agriculture, j 



1878. 



Goessmann. 



Stierosc. Crlncose. 



Sept. 



AT3g. 35. 
36 
20 
24- 

30 
2 
0 
0 
18 
-18 
18 
' IS 
21 

m 

Sept. 25 
26 
28 
1 

- a 

4 

7 

9 
10 
11 
14 
la 
16 
17 



0. 00 
0. 00 ! 
^.15 ' 

3.00 : 

4. 13 I 
a 81 : 

4:41 I 
ti- 86 I 
6.81 ; 
7. m \ 

. a 4-9 j 
r>. 85 ■ 

. 60 ' 



8.16 

6.27 i 



2. 48 
. 4. 00 
•i. 47 
3.70 

4.00 

?,.m 
n.2i 

3. 77 
•i. 57 

:i.io 
;i.36 
m 00 



Specific 
gravity. 



Total 



Oct. 



ITot tlet'd . 



6.16 , 

: 9. 94 |_ 
^5. 2y j _ 
Kot det'd J 



_Kotdet/d J 



:j. 61 

11. M 



a 62 1 

4.16 I 
5. If? 



10. 43 



38 


KotdetMj 


7. 57 


19 


Kot det'd A 


<). 22 


2p 








Kotdi^t'd!^ 




23 


5. 50 ^ 


11.30 


24 


Kotaet'd-^ 


8. 63 



i. 017 
1.023 
1. 032 
1. 035 
1.040 
1. 038 

1. ()4y 

1.048 
3.052 
1.U94 ' 
1.0.56 
1. 046 i 
1. 052 I 
1. 053 
i;061 

l.oon i. 
3. 082 I 
3. 0<tO L.. 

1.073 1.;. 
3.073 

1. 0(51 

1. 006 ; 

1 OGl) ^ 
1. 052 i 
1.076 
1, 062 L .. 

1.070 1... 
1,075 |.., 
1. 062 L . . 

1.071 i... 
1. 074 U.. 
3.061 L„ 
1.003^.^. 
1.071 
1.0C7 

. 1.075 ; 
1. 068 I. 



2. 48 
4; 00 
5. 62 
fi. 70 
7:78 
7.81 
8. 26 
10. 07 
10.58 
31.^2 
IL t?5 
9. 01 
30. 60 



11.77 
18. 18 



Collier. 



Total 
eugaac. 



14.78 
14.30 
10. 43 



16. 80 I 



4.42 
6, 11 
7. 40 

8.35 
7.-86 
0.21 
10. 07 
10.82 
10.86 
31.57 
9.48 
10. 82 
11.00 

12. 61 
12. 45 
36. 20 
32=45 
14.68 
14.62 
12.61 
13.54 
J 4. 11 

10.-^ 

in. iH 

12.75 
34.43 
35; 38 

13. 75 
14.35 
34. yi 
32.01 

12. -K1 
3 4. 35 

13. 7i) 
15. 18 
13. SI 



Sucrose. 



1.15 
2.16 

29 
4. 4i: 

3.43 
4.95 
-0.08 
7.64 

" 7. 74 
8. 61 
5.72 
7.-64 
" '7. 58 

-9.88 
0.80 

15. 06 
9.-80 

12. 83 

12. 94 
9.^8 

11. 46 
12.30 

7.64 
m 06 

10. 24 

12. 59 
13.47 
10.24 
12.54 
3n;22 

9. 88 
10.16 

12, 54 

11. 80 

13. 47 
11.84_ 



Glucose. 



gravity. 



5. 27 

3. 95 
4.41 
3. 94 

4. 43 
4.26 
3.99 
3.18 
3.12 
2.96 
3. 76 ' 
3. 18 
3.42 

^ 2.-73 j 
2. 65 -I 
1. 14^ 
2.65 

1. 85 
1.68 
2:73 
2.08 
1.81 
3.18_ 
3.47 
S.oL 
1.84 
1.71 
2.51 
1.81 
1.69 
2.73 

2. 65 
1. 81 
3,99 
1. 71 
1. 97 



\ Average" of ' (23)' 



- 247. 50 
11.79 



43. 52 
2. 07 



1.D23 
1.032 
1.035 
i;040 
1.038 
1.043 
1.048 

i.ose 

1. 054 

1. 0.50 
1.046 
1.052 
1. 053^ 
1.061 
1. 060 
1.082 
l.OGO 
1. 0 73 
1.072 
1. 061 
1.066 
l.(}69 
1. 052 
1. 076 
1. 062 
1. 070 
1.075 
i;062 
1. 071 
1. 074 
1. OGl 
1. 063 
1. 073 
1.067 
1.075 
1. 068 



17 

23 
IS 

2l 

22 

36 

43 

49 

52 

30 

43 

43 

76 
100 

25- 
100 . 
-75" 

82" 

76 

74- 
.75 ■ 

43 

m 

73 
82 
67 . 
73 V 



76 
84 
89 
C9 
67 
56 
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After the first analysis under date September 18, the results, as will 
be seen, are widely different. In explanation of this Dr. Goessmann 
has given ample reason in his report accompanying these analyses. 
In regard to these early analyses (before September 18) he says the 
juice from the freshly -cut canes grown upon the grounds of the Agri- 
cultural College was treated without delay"; and of those subsequent 
fco September 18 he says: ''A part of our cane after being cut was left 
upon the field for about ten days before being ground and pressed." 
He says that the results of these experiments ''admit of no other expla- 
lation, but that the best course to pursue consists in grinding the 
Jiatured cane as soon as it is cut." 

In regard to the remainder of the experiments recorded by him, he 
says: 

, Some of the cane sent on ("by farmers growing it near the coUege) was ground soon 
after it had been cut ; other lots had been cut weeks before their turn in th^ miU 
same round. 

It will be observed, then, that only those analyses made previous to 
September 18 are of freshly-cut cane, and these analyses fully agree 
with the average of our results with all the varieties of sorghum exper- 
imented wittt 

It will be observed, also, that just as he found in those canes which 
"vere brought in some days, or even weeks, after they had been cut, so 
DO, our results show the inversion of a large amount of sugar ; and, 
;xcept in the sum of the sugars present in the juices, these results are 
lot at all comparable with those secured by analyses of juices of the 
iame specific gravity from freshly-cut canes. It will also be of interest 
to remember that the last examinations made by Dr. G. of the canes 
grown under his supervision were made only nine days after he de- 
scribes the " seeds as still soft," and by reference to the previous tables it 
will be seen that during each of the i^ast four years we have found that it 
is just at this period of development of the plant that the sugarin the juice 
becomes practically available, and that thereafter it rapidly increases 
;n quantity. In order to show more clearly the close agreement of our 
results with those of Dr. Goessmann, his results have been platted 
upon the following chart, and with them the average results of our 
examinations (the number of which analyses are given) of juices hav- 
ing the same specifie gravity as those analyzed by him. The line A B 
limits the analyses made by him of stalks grown by the college. The 
very cloye a^nc (Mi)eiit of sucrose and glucose between our results and 
his own 11 J) to tlii.s i)eriod is very manifest, as also the wide differences 
immediately after, except in the total sugars present in the juice. The 
dotted lines show Avh ere the lines of glucose and sucrose would have 
gone, hy estimating the relative amount of glucose and sucrose present 
in the average of all the juices which have been analyzed by us, hav- 
ing the same amount of total sugars as were shown by Dr. Goessmann's 
analyses. The close agreement of these dotted lines with the results of 
actual analyses, many hundreds in number, made by us, show beyond 
question that in those juices analyzed by Dr. G. after September 18, a 
large i)ortion of tlie sucrose had been inverted. 

COMPARTIVE RESULTS, SUCKERED AND UNSUCKERED SORaHUMS. 

It has been already stated that the plat of sorghums grown upon the 
grounds of the dc] »aitment was divided into two portions, one ix)rtion of 
which was caietully krpt free Irom suckers, and the other portion, after 
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having been tliiniied out like the former, was allowed to send up any 
suckers which would grow. 

The following table shows the results of the two methods of culture 
so far as the available sugar is concerned, and also the results of analy 
ses of the juices of the same kinds of sorghums grown by Mr. Golden auc 
Mr. Green. There is also appended the examination of several varieties* 
of maize grown upon the department grounds and by Mr. Dean, a? 
also the result of analyses of maize stalks sent by Mr. McMurray, o. 
Frederick, Md. It will be seen that the average available sugar iron 
the thirty -four varieties of sorghum which were suckered was 8.29 pe: 
cent, of the juice, while from the unsuckered plat the average of thirtj 
seven varieties was only 5 per cent, of the juice. Also, that while the 
former gave sirups averaging in available sugur 32.17 per cent, of theii 
weight, the latter gave sirups averaging in available sugar only 18,71 
per cent, of their weight, or 58.2 per cent, of the former. It will also be 
remembered that the amount of stalks grown per acre was practically 
the same whether the crop had been suckered or not. Also, that the 
suckered portion had been during the season culled of exactly one-sixth 
of its weight of stalks tor purpose of analysis, and that these stalks, after 
being cut, sent up numerous suckers, which really lowered the average 
per cent, in available sugar which would have been otherwise attained 

It will be seen that of the sixteen varieties grown by Mr. Goldei 
only one gives any available sugar, and that one less than 2 pc 
cent., while the average of the entire sixteen gives minus 5.27 per cent 
and of the eleven sirups made from these juices not one gives an 
available sugar, the average result of the eleven being minus 23.60 pe 
cent. Tliese results which differ so widely from those obtained in the 
examination and working of these same varieties grown upon the de- 
partment grounds, are, however, similar to the results obtained by Dr. 
Goessmannin his examinations of canes grown by the neighborinf 
farmers 5 and in each case the cause of these unfavorable results is man 
ifest, viz., the want of promptness in working up the canes after thej 
were cut. To this sufficient cause must be superadded, in the case of 
some of the canes of Mr. Golden, the very unfavorable eifects of frosv 
upoji those last worked from his plat. 

Per cent, of available sugar in juices of sorghums and maize. 



Ko. 



Varieties. 



Early Amber 

Early Grolden 

White Liberian 

<J.o 

Black Top 

Afrioan 

White Mammoth 

Ooroseeana 

Be^lar Sorgho . . 
LinK'a Hybrid.... 

— do 

Sngar Cane 

Goose Neck 

Bear Tail 

Iowa Red Top.... 

New Variety 

Early Orange — 

do 

Orange Caiie 

Neeazana. 

Wolf Tail 

G ray Top 



Department groands. 



Sackered. 



Juice. Sirup. 



10.87 
10.63 
11.20 
10.27 
8. 10 
7. 81 
9. 70 
8. 18 

5. 45 
15. 49 
13. 10 
12.84 

7. 26 
7.10 
9. 91 
9. 52 
a 02 
9. 23 
9.26 
6.95 
10. 03 

6. 5C 



Unsuckered. 



Juice. Sirup. 



12. 05 
12. 76 
9. €1 

7. 38 
.09 

2.22 
3. 51 
1. 84 

- 1.05 
7.58 
9.10 
7. 70 

- .01 
3. 16 
5. 97 

8. 02 
4.76 

10. 19 
5.18 
3. 42 
6. 26 



28.16 



23.00 
'i6."l9" 



21.56 
''"6.26 
*35.'i2 



Qi>Iden. 



Juice. Sirup. 



- 9. 90 
-10. 10 
-13. 43 



1.49 

■ .65 



■ 7. 27 

■ 9.68 



• 1. 67 

■ 2.98 

■ 2. 24 

■ 3.84 



-45.50 
—35. 72 
-6a 60 



—28.40 
—45.78 



12. 20 
— 2.50 
— 1L34 



Green. 



Juice. Sirup. 



2.89 



17.52 



18. 6€ 



6.38 
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Fer cent of available sugar in juices of sorghums and wuii^^e— Continued. 



No. 


Yaxieties. 


Department grounds. 


Golden. 


Green. 


Suckered. 


Unsuckered. 


Juice. 


Sirup. 


Juice. 


Sirup. 


Juice. 


Sirup. 


Juice. 


Sirup. 


23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
37 
38 
42 
50 
51 




1. 97 
5.88 

.50 
4. 30 

.23 
9. 91 
6 34 
7! 57 
9. 96 
6. 55 
9.53 
9.93 


37. 40 


.78 
.93 

— .33 

— .61 

— 1.55 

.82 

2. 67 

6.22 
4.81 
1. 89 


6.36 






— 2.06 


—10. 70 












4.60 






— 4. 40 


—30. 42 






— .65 

— .99 


— 5.68 

— .04 
























20. 20 












White African. 


25.06 




















































9.49 
- .94 
9.70 
6.71 








1. 59 


14.92 


































20.34 
















—10. 30 
1. 85 
— 9.12 


































— 3.82 




















8.29 


32.17 


5. 00 


18. 71 


— 5.27 


—23.60 


L73 


9.8 



INTERSION OF SUGAR IN CUT CANES. 



The effects of this inversion of sugar, due to allowing the cut canes to 
remain sometime before working, will be seen in the following results 
with three varieties grown on the department grounds and promptly 
worked; these same varieties grown by Mr. Golden and not promptly 
worked ; and three of the results of Dr. Goessmann, of which three he 
reports that the first analysis was of canes, which, "after being cut, 
were left for three weeks upon the field,'' the second analysis of " cane 
several weeks old when ground,'' the third analysis, of canes topped, 
cut up, and "left upon the field nine days." These are the only cases 
mentioned in his report in which the time i& given during which the 
canes, alter being cut up, remained unworked. 

The close agreement of results attained with those from Mr. Golden's 
canes is obvious, and the great difference between these and the results 
from canes promptly worked up show the great importance of this 
matter to those hoping for good results in . the production of sugar. 



Inversion of sugar hy canes not being worked promptly. 





Department ground. 


Mr. Golden. 


Dr. Goessmann. 












>. 
















Varieties. 


a 

tJD 






£ 
a 

fcC 


grav 






s 

to 


i 






\ 




0 


<D 


0 








i 


0 






« 


c 






05 


LC 


w 




0 


0 


00 




CO 


m 
0 








t-i 

a 




+3 
0 




0 




1 


'3 
a> 


2 


0 
Id 






cc 


01 




H 




cc 


0 


H 


Pi 
m 




3 




Early Amber 


1. 087 


16. 06 


1. 38 


17. 44 


1.0G3 


3. 75 


10. 85 


14.60 


1.082 


6. 27 


1].91 


18.18 


Early Golden 


1. 088 


15. 03 


1. 37 


17. 30 


1. 069 


3. 66 


11. 69 


15. 35 


1. 075 


(?) 
.60 


10. 42 




White Liberian . . 


1. 083 


16. 03 


1. 37 


17. 40 


1. 070 


2.30 


13. 25 


15.55 


1. 052 


10.00 


10.60 



The average of the seven varieties grown by Mr. Green is only 1.73 
per cent, of available sugar in the juice, and, as will be seen, two of the 
seven give a negative result. 

These two varieties are the latest in maturing, and as he i) Ian ted quite late 
(May 27), the frost, which came before any of his cane was worked, affected 
as we have already seen, the more immature canes most injuriously. 
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EFFECT ON JUICE OF STANDING AFTER DEFECATION. 

lu the daily work of the small mill it became frequently desirable to 
keep a supply of juice over night, and it was found that, after defecating 
as usual with lime and heat, the juice could remain in the defecator 
without suffering any detriment. As this is a matter of considerable 
practical importance in working up large quantities of juice, especially 
if the work is not carried on through the night, by enabling one to have 
a fresh lot of juice for the evapomtor early in the mprniug, the follow- 
ing results of these experiments are given, including the analyses of 
juice before defecation and after standing over night in the defecator, 
of the sirups produced, and of the percentage of sugar present in the 
juice and obtained in the sirup. It will be seen that the results show 
no effects fairly to be charged against this mode of procedure. 

It will be seen that in the experiment of October 3 there is apparently 
a loss of more than half the sugar. This may be due to an error in 
weighing the sirup, and probably is, since it is altogether exceptional, 
the average of the entire 40 experiments showing a saving of 87.5 per 
cent, of the sugar present in the juice. 



Effect on juice of standing after defecation. 



Experiment 
ncmber. 


Date. 


PoondB 
juice. 


Time in 
defecator. 


Pounds 
water 
added. 


Per cent, 
sud^me by 
polariza- 
tion. 


Per cent of 
glucose in 
sirup. 


Per cent of 
sucrose in 
sirup. 


Per cent of 
solids not 
•n^rar in 
airnp. 


3 
6 
14 

16* 
19 

22 
23 
26 
29 


Sept. 14 
Sept. 15 
Sept. 27 
Sept 28 
Sept 30 
Oct 3 
Oct 4 
Oet 5 
Oct 7 


627.5 

770.5 

712.5 

980 

682 
1, 08&5 
1, 162. 5 

746 

728.5 


17 hoars 
14. 5-bDura 
14. 5 hoarB 
17 hoars 
15. 3 houjs 
15. 5 hourH 
15. 5 hours 
16 hours 
14 houiB 


105 

126 


30.91 
32.40 

8.67 
36. 05 
14.58 
24.71 
35. 23 
55.40 


16. 15 

28. 00 
50i 50 (?) 
5a 00 
18. 00 
41.75 
37. 00 
34. 40 
6.50 


45. 32 
38. 95 
17. 50 (?) 
9.50 
38. 00 
22. 14 
30. 50 
36. 39 
59.85 


12.98 

13. 45 
12.50(t) 
19.10 
15.40 

4.51 

6. 70 
12. 21 
17.46 




Date. 


Analysis of juice. 


Analysis of juice after defeca- 
tion. 


Per cent 
sucrose of 
juice in 
siiup. 


Per oent 
glucose of 
juice in 
sirup. 


Per cent 
of glu- 
cose. 


Per ceat 
of 8U- 

croae. 


Per ceut. 
of vsolitls 
uotaugar. 


Per cout 
of glu- 
cose. 


Per cent, 
of su- 
crose. 


Per cent 
of solids 
not sugar. 


3 

6 
14 
16* 
19 
22 
23 
26 
29 


Sept 14 
Sept 15 
Sept 27 
Sept 28 
Sept. 30 
Oct 3 
Oct 4 
Oct 5 
Oct 7 














98.7 
98.5 
80.6 


96.5 
78.3 
77.7 


















































75.5 
44.4 

1 SO. 1 
76. 0 
i G9.9 

i 


71.8 
31.1 
99.4 
83.1 
69.7 

1 


8. 92 
7. 10 
6. 01 
1. 79 


3.32 
7.26 
6. 95 
14. 29 


3. 46 9. SO 
1. 19 s. m 
I. 59 t). 91 
3. 64 1 1. 84 

i 


4. W 
7.43 
7.12 
14. 73 


1.02 
1.72 

2. or. 

2.60 



* In Experiment Xo 16 the sirup was added to an equal amount made by evaporation ^directly after 

defecation. 



EFFECT OF ADDING WATER TO JUICE DURINa DEFECATION. 

It frequently happened in our experiments in working up the canes 
from the department ground, owing to the great specific gravity of the 
juices, from 1.075 to 1.090 (10^ to 12^ Baume), that in the defecation the 
precipitate formed by the addition of lime, would fail to subside and 
remain permanently suspended in the defecated juice. Since it was 
found upon trial that this precipitate was during the process of evap- 
oration but partially brought to the surface as scum, and remained in 
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the sirup, giving it a disagreeable appearance and taste, the experiment 
was made of diluting the juice after defecation by ad(iing buckets of 
cohi water, and it was found to work with entire satisfaction, and neces- 
sitated only the removal of this additional amount of water by evapor- 
ation. 

The following table giv^es the results of fourteen experiments, which 
show that there was no loss of sugar involved by this operation. The 
average amount of water added equaled 16 per cent, of the juice, but the 
amount added varied with the density of the juice operated upon. 



Effect of adding water to juice during defecation. 



a 
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s 
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a 
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icro8e 
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icrose 
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<o 
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u 

<o 


fe 




"A 


Q 












Ph 






8 


Sept. 16 


425 


63 


43. 74 


18.00 


50.35 


8.'41S 


95w2 


90.2 


9 


Sept. 17 


592. 5 


210 


43. 42 


7.20 


47.98 


19. 22 


97.2 


116. 2 


10 


',Sept. 17 


557.5 


168 


41.88 


10.00 




2^97 


88.5 


74.8 


13 


Sept. 27 


800. 5 


168 


42. 85 


10. 25 


44.15 


15.60 


78.6 


70.1 


17 


Sept. 29 


640.5 


168 


45. 85 


20. 50 


46.08 


19.22 


80.5 


105.2 


18* 


Sept. 30 


884.5 


126 


30.94, 


28. 20 


38.29 


13. 91 


119.4 


69.9 


20 


^Oct 1 


1, 045. 5 


105 


19.20 


38. 20 


19.76 


14. 24 


64.0 


118.9 


21 


Oct. 3 


1, 133. 5 


105 


12.96 


45. 75 


17. 39 


12. 26 


78.2 


80.5 


24 


Oct 4 


1, 055 


105 


5.43 


49.50 


14.73 


16. 17 


122.8 


92.4 


28 


Oct. 7 


1, 308 


147 


51. 19 


14.35 


56.87 


19. 18 


80.5. 


71.1 


30 


Oct. 8 


905.5 


126 


59. 50 


7. 00 


59.09 


16. 91 


98. 3 


102.8 


31 


Oct. 10 


832.5 


147 


54.50 


9.00 


58.90 


12.50 


90.2 


70.7 


32 


Oct. 11 


489 


63 


45. 28 


1?.50 


45. 60 


12.90 


85.3 


74. « 


35 


Oct. 18 


780 


84 


46.98 


22.65 


48. 36 


10. 79 


92.1 


74.1 



*In Experiment No. 18 the diluted juice was added to about one-half its bulk of undiluted juice, and 

then evaporate<l. 



EXrEKIMENTS IN DEFECATION, 

Besides the many experiments in defecation of sorghum juices which 
were made at tlie " small mill,'' and which are given in detail in another 
portion of this report, tliere were also made duritig the season a very 
large number of experiments in the laboratory with comparatively small 
quantities of juice, for the purpose of learning the effects of varijous def- 
ecating agents, especially lime, sulphurous acid, and sulphite of lime. 

The results of many of these experiments are given in the following 
table, as being chiefly valuable to those who may desire to continue in- 
vestigations in the same direction. 

In each case a sample of j,uice was analyzed as usual, and then separ- 
ate portions of this juice were submitted to different modes of treatment, 
and tbe resulting products were in each case fully examined, and the 
gain or loss of sucrose, glucose, and solids resulting from tJie sevferal 
methods of defecation w ere thus shown. 



DEFECATION EXPERIMENTS. 
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ercen 
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ercen 
suci 


ercen 
soli 
sugai 











Ph 






H 




Ah 


A4 


Ah 






505 


Juice 


1. 059 


2. 72 


10. 56 


2. 06 


15. 34 


17. 73 


Do. 84 


13. 4i> 




527 


1 


1. 061 


2. 47 


9. 78 


3. 11 


10. oo 


10. uo 






20 hours cold 10 grams per liter CaSOs. Filtrate dark amber. 


528 


2 


1. 059 


3. 55 


8. 63 


3. 11 


15. 29 


23. 22 


56. 44 


20. 34 


5 grams per liter CaSOs, Ueated to 80° C, filtered. Next morning odor of SzS. 


529 


3 


1. 059 


3. 27 


8. 11 


3. 06 


14. 44 


22. 65 


56. 16 


21. 19 


Passed SO2 from 20 grams CaSOs into 1 Ij. juice ; bleached yellow, filtered. 
Stood alone over night ; soured; heavy precipitate. Filtrate light amber. 


530 


4 


1. 059 


3. 54 


8. 07 


3. 68 


15. 29 


23. 15 


52. 78 


24. 07 


517 


Juice 


1. 054 


3. 63 


8. 54 


1 . 59 j 


13. 70 


26. 50 


62. 34 


11. 16? 


531 


5 


1. 052 


2. 61 


7. 90 


3. 46 


13. 97 


lo. 00 


56 55 


24. 77 


xLeatea to 77^ C. ana nlterea. x iltrate light amber; good deiecation. 


532 


6 


1. 053 


2. 75 


7. 98 


3. 23 


13. 96 


19. 70 


57. 16 


23. 14 


ileatea to boiling; better deiecation tiiau Ji.xperiment^i5; ilitrate llgiiter. 
Added one per cent. CaO; stood cold 30 minutes. Filtrate orange. 


533 


7 


1. 057 


1. 92 


7. 77 


4. 21 


13. 90 


13. 81 


55.90 


30.29 


534 


8 


1. 053 


. 59 


9. 81 


3. 03 


13. 43 


4. 39 


73. 05 


22. 56 


Added one per cent. GaO; heated nearly to lOO"^. Filtrate dark molasses color. 


535 


9 


1- 054 


3. 67 


4. 88 


5. 20 


13. 75 


26. 69 


35. 49 


37. 82 


Used excess SO2, heated to 82° C. Filtrate pale yellow. Good defecation. 


536 


10 


1. 052 


2.60 


7. 67 


3. 32 


13. 59 


19. 13 


56.44 


24. 43 


4-5 L. juice, made moderately alkaline, 85° to 90° C, and filtered. 


546 


Juice 


1. 058 


2. 71 


9. 76 


2. 84 


15. 31 


17. 70 


63. 75 


18. 55 


547 


11 


1. 041 


4. 74 


4. 06 


2.53 


11. 33 


41.84 


35.92 


12. 24 


Juice from Experiment 9 boiled to light-colored sirup, to show relaUve results. 


548 


12 


1.053 


3. 79 


7. 44 


2. 73 


13.96 


27. 15 


53. 30 


19.55 


Lost, by broken flask. 


549 


13 


1. 053 


3.23 


8. 43 


2. 30 


13.96 


23. 14 


60. 39 


16. 47 


Juice No. 546 simply filtered cold. Filtrate light amber. 


550 


14 


1.051 


3. 15 


8.04 


2.36 


13. 55 


23. 25 


59. 34 


17.41 


Heated juice from Experiment 13 to 86°. Coagulation of albumen. 


551 


15 


1. 058 


4. 10 


8. 17 


1. 72 


13.99 


29. 82 


58, 40 


11.78 


Filtered juice from Experiment No. 13 treated with SO2, and allowed to stand 20 hours. 


552 


16 


1. 056 


5. 48 


6. 27 


1.98 


13. 73 


39.91 


45. 67 


14. 41 


300 c. c. ^rom Experiment 13 boiled to sirup, again diluted to 300 c. c. and analyzed. 


563 


Juice 


1.054 


4. 05 


7. 41 


3. 72 


15.18 


26. 68 


4a 81 


24. 51 


564 


17 


1. 053 


4. 16 


7. 33 


3. 56 


15. 05 


27.64 


4a 70 


23.64 


J ulce 0. o63 nltered cold. 


565 


18 


1. 051 


3.93 


7. 84 


2. 55 


14. 32 


27. 44 


54. 75 


17. 81 


Exactly neutralized with Ca<0H)2 cold : filtered from wliite precipitate. 


566 


19 


L051 


4. 40 


7.79 


2. 74 


14.98 


29. 47 


51. 51 


19. 02 


Filtered from Experiment 18 boiled, and albumen filtered out. 


567 


20 


1.Q48 


4. 17 


6.95 


2. 33 


13. 45 


31. 00 


51.67 


17. 33 


Evaporatod 200 c. c. to sirup ; dilated to 200 c. c, filtered and analyzed. 


588 


Juice 


1.053 


3.92 


7. 12 


3. 91 


14. 95 


26. 22 


47. 62 


26. 16 


606 


21 


1. 069 


4. 27 


10.39 


2. 41 


17. 07 


25. 01 


60. 86 


14. 13 


Juice 588 defecated by exactly neutralizing by Ca(OH) ; filtered, evaporated to sirup, diluted, 
and analyzed. 


605- 


22 


1. 057 


4. 55 


&49 


1. 52 


14. 66 


31. 03 


57. 91 


11.06 


Filtered juice from Experiment 21, analyzed August 9. (Stood over night.) 


608 


23 


1. 049 


3. 87 


7. 87 


.74 










Juice from Experiment 22, faintly alkaline by Ca(0H)2, boiled to simp, diluted, and analyzed. 


604 


Juice 


1. 055 


3, 52 


9. 50 


.91 


13. Q3 


25.27 


6a 19 


6.54 


6«7 


24 


1. 084 


5. 08 


10. 36 


4. 16 


19.60 


25. 40 


52.85 


21. 75 


7 liters juice 604, + 35 grams CaO, defecated at 100° C. Evaporated to sirup'j diluted, and 
analyzed. 
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SPECIFIC GUAYITY TABLES OF JUICES OF SOROHUM AND MAIZE. 

In tlie following tables tlie average results in percentage of juice 
obtained, the percentage of tbe several constituents of the juice, the 
available sugar calculated as the difi'ereiice between the sucrose and 
the sum of the solids not jsucrose, the exponent of purity, by which is 
\ meant the percentage of sucrose in the total solids of the juices, and 
the available sugar calculated from this " exponent," as also the number 
of analyses made, is gihown for each degree of specific gravity. 

There is also given in the tables for maize and sorghum of 1881 ' p*. 
average polarization of the several juices. 

If we include all of the analyses of maize juices in which the specific 
gravity exceeded 1.055 for 1880, it will be seen that there were made in 
all 118 analyses, with the following average results: 



Avei'age remits for maizcy 1880. 



Percent.' 

Juice obtained .; . ••.«.. ^ 53, 43 

8ticrose in Juice... .4.. ...... ...... .... .... ...w .... 11^ 30 

Glucos© in juice..- — - — ... .... ..^ 1. 01 

Solids not sugars in juice 4*12 

Available sugar— Bucrose — C glucose -f- solids) . 6. 17 

Exponent--. — . ...-—--.....-.--• ------••-- - 6.88 

Ayailable sugar calculated by exponent 7.77 

Number of analyses, 118. 



Average results fw maize y 1881. 



[fJciices abOTe 1.055 specific gravity.] 

Perceafc. 

J alee obtained . ^ ...*.«....... . . ........ ... . ................... 54 60 

iuice ^. 11.72 

u.. ,^.oe--, ..- 2.27 

Solids not sugars in juice 2. 39 

Polarization 10.86 

Available sugar = sucrose 7- (glucose and solids) 7. 06 

Exponent 71. G 

Available sugar calculated by exponent - 8. 39 

Number of analyses, 28. * 



From the above results it will be seen that the available sugar from 
one ton (2,000 pounds) of maize stalks was, in 1880, by exponent method 
of estimation, 83 pounds, a diHerence between sucrose and other solids 
of 66 pounds; in 1881, from 2,000 pounds stalks, by exponent, 92 pounds, 
a difference of 7? pounds between sucrose and other solids. 

it will be observed that the results by polarization of the above 
maize juices in 1881 was 92.6 i)cr cent, of the results obtained by 
analysis. 

Average results for sorgJmm, 1880^ 
[Juices above 1.065 specific gravity.] 

Per cent. 



Juice obtained-.---.--- - 60.22 

Sucrose in juice. 13. 85 

Glucose ill Jniee 1. 64 

Solids liot sTitijars in juice _ 3. 80 

Available sni^ax hy «liffercnco » 8. 06 

Exponent - . . • 71.7 

Available sugar by exponent 9. 93 

Number of analyses, 1^127. 
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Average remits for sorg/ium, 1881. 
[Juices above 1.065 specific grayity.] 



Percent. 

Juice obtained.-..-. ■ ; , „.„ . ."is. 51 

K%ic.roae iij'jiikiD,.-^.-. „ 15. 29 

Polarization — l --»- .f--- - l4. M 

iTUicose iujtntio..-^.- .i... ......... . ' . l.;t!2 

Solids not eagars in juice.. .... 3. 55 

Ayailable angar by difference . . - , , , . ...... , . . ^ . , , . . . . . . 10, 12 

Er])oneiit . 74^7 

Available sugar liy expouent ^ _ 11. 42 

Number of analyses, 591. 



From tlie aboYC results it "wiil be seen that the available sugar from 
Olio ton (2,000 pounds) of sorghum was, in 1880, by exponent, 120 pouiKls ; 
by difference, 101 pounds. In 1881, by exponent, 134 pounds, a differ- 
ence Qf 118 pounds. 

It will be observed, also, as in the case of the maize juices in 1881, 
that the results by polarization are 93.8 per cent, of those obtained by 
analysis. 

SPECIFIC Gravity tables. 



MAIZE JUICES, 1880. 



Specific grav- 


Per c«Bt. of 


Per ceiit. of 


Per ceut. of 


Per cent, of 


Per cent, of 


ISTo, of 


ity. 


juice. 


gluqose. 


sucrose. 


eolids. 


available 
8H t^ar. 


analyaig. 


1, 019 


37. 83 


1. 19 


1, 95 


1. 13 


— 37 " 


t 

X , 


1. 020 










''*"""" ••'----,-»■ 




1. 021 


'"""47." 62' 


■ , 34 


' ' "i.77 * * 


"**""* *" ""*,"" 




1 


, , , „i, 022 


54.' 07 


. 09 


1, 23 


2. 25 


—1. 11 


1 ' 


1.023 


45! 96 


*gi 


L 72 


2,26 


—1. is 


,1 


1. 024 














' '1,, 0'2I> 


"'"65. 26 *" 


,'76 


3. 21 




.4-0 


1 ,, 


£ 026 


63- 06 


• 72 


2. 64 


2. 74 


... >~. ^ g2 


,, ' ' 2 


1, 037. 


58,78 


',S5 


3* 7 J 


2. 30 




0 


' ' 1. 028' ■ 


55. 75 


L 93 


3. 39 


2. 02 




1 ' . ', 


1. 029 












1. 030 














1. 031 


64. 53 


1 26 


3 32 




— . oi 


3 ' 


l] 03S 


6l! 93 


1.51 


3! 16 


2.,r>i 


- . 66 


1 


1.033 


63. 29 


1. 46 


4.53 


2. 29 


,■■.,.78 


, 2 .' 


1. 034 


64.05 


1. 05 


4. 88 


2.48 


1. 35 




4.035 


64,47 


.1.15 


4.37 


2. 24 


.08 


2 


li 036 














1.037 


52. 60 


1.20 


4.73 


3. 00 


. .53 


3 , 


1. 038 


58. 65 


1.99 


4. 79 


2, 23 


.57 


2 


1 039 


67. 75 


.42 


6. 16 


3. 00 


2. 74 


1 


1.040 


61.42 


1.3S 


6. 24 


2. 43 


2.,49,' 


■ 3 . 


1.041 


59, 57 




6.20 


2.59 


■2.16 


"'7 


1.043 


57. 58 


1.80 


5.90 


' 2. 62 , 


,1.58' 


: 4 ,'" 


1.043 


62.94 


1. 80 , 


6 35 


1.94 


: 2.' 61'' 


,2' 


1. 044 


60.32 


1.95 


6.71 


1.76 


3. 00 


' :2' . 


1.045 


60.97 


1.82 


7.17 


1. 90 


'3. ,45,'' 


'2 


1,040 


61.67 


1.80 


7. 72 


2.04 


.3.. .88. 


3 


1.047 


58, 52 


1. 32 


8.17 


2.75 


4.10 


, 7 ' 


L048 


66.55 


1. 81 


7.08 


2. 80 


',2.47' 




L 049 


63. .57 


• xos , 


7.96 


2. 92 


3.96 


3 


1.050 


63.63 


1.02 


9.18 


1.74 


6.4:3 


; 2^ 


1. 051 














1. 052 


59.75 ' 


'1.66 


8. 95 


, 2.83 


4.46 


' ■ ■ 2 


1- 053 


55. 35 


1. 43 


9. 13 


2. 53 


5. 14' ' 


4 


1. 054 


57. 30 


1. 76 


a 01 


3. .51 


2.74 


.4 


1.055 


47.81 


1.04 


9. 13 


3. 61 


4.48 


4 


1.056 


55.' 02 ■ " 


1.00 


9.58 , 


2.81 


6,77 ' 


, . 3 " 


1.057 


5G! 71 


1. M 


9.02 


3.05 


4.09 


, 11 


1. 058 


5«7.29 


1. 38 


9, 49 


2. 75 


5.41 


'5 . 


1. 059 


58.^9 


1.36 ■ 


9.85 


3.99 


4. 50 


8 


L06D 


'53.45' 


' .'95 ■ 


9. 61 


4.12'., 


4. 54 




l.OOl 


5.5.60 


1 27 


10.02 


.3.73 


■5. ,02,', 


' 8 .' ' 


1. 062 


,56. 81 


' 1. 0.5' ■ ■ 


10. 87 


. 'Si 51 ■.. 


: '6. 28 ,' 


11 


1.063 


53.13 


.93 


10,27 


3.78 


5. 56 


■ 6 .■' '., 


1. 06'4 


52. 55 


■ .99. 


11.05 


3 96 


'.' '6.10 ' '' 


■ 8' ' 


1.065 


5^1.81- 


1.2(5 


10. 98 


3. 73 


' . '5.. 99 : . 


12 


1. (m 


49.03 


.93 


' 10.81 


4. 10 


. ' 5. 78, 


6 


i::t)67 


46.93 


1.13 


11. 33 ! 


4.21' .. 


6„ 01,) 


w 


,1.068 


57.20 


.82 


12.45 


3. 84 


" '7.79. 


1 ' 


1,069 


58.S7 


.60 


12. 54 1 


4.39 


7.55 


I 
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SPECIFIC! aHAVITY TABLES—Continiied/ 



HAIZE JUICES, J880-Coiitmued. 



Specific grav- 


Per cent, oif 
juice. 


Per C56at. of 
glucos©. 


Pier cent, of 
siicrosB. 


P6r C6iitj. of 
8olid.3. 


Per cent, of 
available 
sugar. 


mo. of 

aiUclLL V Dfc?BI* 


1.070 


48.27 


.89 


11.99 


4. 35 


6. 78 


2 


1.071 


56.11 


1:U 


11.77 


4.42 


6.21 


3 


3.072 


50. 25 


.17 


12. 14 


4. 43 


6. 94 


4 


1. 0,73 


49. 76 


1.12 


12.95 


3. 04 


8. 79 


3 


L07i 


58.90 


.91 


11.49 


5.83 


5.75 


3' ' 


1. 075 


47.69 


1.20 


11. 01 


. ■5.73, 


4. 09 


2 . 


1.076 


39. 47 


. 68 


11. 45 


6.18 


4.59 


1 


1.077 


57. 63 


.71 


13. 99 


4.91 


8.37 


1 


1.078 












1.079 


65.ii 


.89 


is. 16 


3: 27 


11.00 


1 



MAIZE JUICES, 1881. 



Specific 
gravity. 


Per cent, of 
juice. 


Per cent, of 
glucose. 


Per cent, of 
sucrose. 


Pet cent, oi 
solids not 


Per cent, of 
polarization. 


Per cent, of 
available 
sugar. 


p1 

e3 


1. 014 


69. 10 


1.17 


.47 


1. 52 




-2.22 


1 


1. .01.5 


75 75 


1. 69 


.32 


l.»9 




-2. 76 


2 


1. 016 


65. 70 


1. 36 


..^0 


1.94 




-3.00 


3 


1. 017 


68.28 


2.02 


.24 


2.06 




-3.84 


4 


1. 018 


63. 90 


2.08 


.27 


2.37 




-4.18 


" 4"" 


1- 019 


65. 92 


1. 89 


.55 


3. 14 


...... ...w.... 


—4. 48 


3 


1. 020 


63.39 


2, 77 


.3^ 


3. 40 




-5.79 


' 4 ; 


1. 021 


65-83 


2.55 


.60 


2.26 




—4.21 


4 


1. 022 


66.39 


3. 3t> 


.49 


2. 66 




—5.52 


4 


1. 023 


62. 70 


3. 10 


.86 


2. 93 




-6l17 


6 


1.024 


65. 43 


2.53 


1.50 


2.85 




-3. 88 


7 


1. 025 


65. 61 


2. 92 


1.04 


2. 83 




-4,71 


' , 6' . 


1. 026 


66.97 


3. 10 


X. 04 


3.11 




-5.17 


2 


1. 027 


57. 34 


1. 93 


2. 14 


3. 20 




-2.99 


3 


h 028 


60, 76 


2.93 


1»50 , 


3.31 




—4.74 


6 


1. 029 


60. 61 


2. 71 


2. 45 


2.53 


2.17 


—2,79 


9 


1,030 


56. 57 


2. $4 


4. 31 


2, 38 


3.24 


-.61 


6 


1.031 


5*7. 51 


2. 91 


2. 69 


2.76 


2. 08 


-2.«8 


2 


1. 032 


59. 42 


2. 92 


3. 07 


2.80 


2. 80 


—2.65 


4 


1.033 


58. 62 


lo? 


2.82 


2.51 


2.29 


—2.99 


3 


1, 034 


60. 16 


3. 21 


3.68 


2. 62 


3, 66 


-2.15 


3 


1. 035 


51. W) 


2,41 


4. 08 


2. 65 


3.45 


— .99 


6 


1.036 


56. 95 


2. 98 


3. 76 


2.95 


4. 53 


—2.17 


5 


1. 037 


55. 17 


2. 60 


4. 47 


2. 96 


4.25 


—1.09 


4 


1. 038 


61. 47 


3.07 


4. 16 


1.63 


3. 72 


- .54 


3 


1. 039 


56.33 


2. 51 


5. 50 


2. 11 


5.08 


. 88 


7 


1. 040 


62. 63 


2. 79 


4. 82 


2.77 


5. 05 


-^.74 


7 


1. 041 


57.47 


2. 74 


5. 49 


2. 24 


5.00 


.61 


8 


1. 042 


54.63 


, 2. 43 


5.56 


2. 93 


5. 37 


.20 


4 


1.043 


61, 46 


S.03 


5. 16 


2.90 


5.44 


- .77 


4 


L044 


56. 68 


2. 71 


6. 57 


2.33 


5.99 


.53 


5 


1. 045 


53. 22 


2. 99 


6,97 


2,96 


6.39 


.12 


6 


1. 046 


61.34 


2.85 


6.64 


2.82 


a 16 


.97 


2 ' 


1. 047 


56.94 


2. 60 


7.45 


1.50 


7. ^^2 


3. 35 


3 


1. 048 


54. 38 


144 


7. 61 


2.46 


6. OS 


2. 71 


3 


1. 049 


61. 02 


2. 49 


8, 89 


2.10 


7. 51 


4. 30 


5 


1. 050 


57.71 


2. 73 


7. 91 


2.47 


7. 54 


2.61 


6 


1. 051 


57.30 


2. 08 


8.27 


3^14 


7.20 


3.05 


2 


1.052 


54. 90 


3. 20 


8. 24 


2,81 


7. 58 


2.23 


1 


1. 053 


56.75 


2. 75 


0. 10 


2:10 


8. 66 


4.25 


3 


1.054 


T1.39 


2. 92 


7.64 


3.86 


7.52 


.86 


1 


1. 055 


57.1^8, 


2. 78 


9. 18 


1.99 


6.91 


4.41 


3 


1. 056 


5;^. 72' 


a 39 


10.88 


2. 51 


9. 46 


5. 98 


2 


1. 057 


62.36 


1. 68 


11. 21 


1. 76 


10. 22 


7.77 


3 


l.(fe8 


55.47 


2.54 


10.45 


2.19 


10. 25 


5.72 


2 


1. 059 


5&78 


2.27 


11.01 


1.76 


10. 52 


6.98 


2 


1. 060 


53. 31 


2. 12 


10.62 


2.44 


10. 58 


a 06 


3 


1. 061 


56. 07 


1.99 


11.92 


L85 


10.65 


8. 08 


5 


1. 062 


53. 49 


2. 30 


11. 44 


3.46 


11. 39 


5.68 




1. 063 














1. 064 


53. 14 


1.29 


12. 94 


1. 88 


1*2.37 


9. 77 


1 


1.065 


53.' 90 


2. 05 


11. 92 


2. 36 


11. 40 


7.51 


2 


1.066 












1.067 


53. 11 


1. 44 


13. 88 


2. 86 




9.58 


1 


1.068 














1.06-9 


51.47 


2.25 


12. 55 


2.50 


11. 74 


7.80 


1 


1.070 














1.071 


50. ii 


5. 41 


9.91 


3.35 




1.15 


1 


L072 














L073 


M. 89 


1. 75 


13.59 


2.19 




8.65 


I 



496 REPORT OP THE COMMlSSIONIlR OF AGRICULTURE. 

SPECIFIC GRAVITY TABLES— Continued; 
SORGHUM JUICES, 1881. 



levity. 


JUIC©. 


-t 6T CCQT). 01 
gll\C0S6. 

. . f..... ■ ■ 


sucrose* 


Per cent, of 
solids not 
sugar. 


J- fyt I.iiv3illjp VJL 
. X Uiclvl.lAai|iiUl«* 


Per o<mt. of 
available 
sugar. 


. IB 

^ ID 

►S 


1- 012 


65.67 


1.11 


-26 


3. 17 




—4. 02 




1 


1. 014 


66. 08 


1. 09 


-43 


2. 66 




~3. 92 


3 


1. 015 


63. 84 


1. 64 


.64 


2. 56 




—3. 56 


5 


1. 016 


64 . 91 


1. 57 


.26 


2. 27 ■ ■ 




— 58 


7 


1- 017 


62. 10 


2. 33 


.43 


2. 50 




—4.40 


8 


1. 013 


58. 96 


1. tJ6 


.68 


2, 19 




— 3.17 


5 


1, 019 


64.97 


2. 55 


^46 


2. 79 




—4. 88 


.' 9 


1. 020 


66.60 


2. 58 


.90 


3. 10 




—4.78 


18 


1- 021 


65- 26 


2. 80 


.49 

.99 


.3.25 




—5. 56 


U 


1. 022 


64.53 


2. 29 


3. 20 




—4. 60 


7 


1.023 


67.92 


3.06 


.94 


3.92 




— 6. 02 


15 


1. 024 


69. 00 


3,24 


i80 


2. 72 




— 5. 16 


13 


1. 025 


65. 91 


2. 68 


L 49 


3. 26 




—4. 45 


13 


1. 028 


68. 25 


3. 21 


1.61 


2. 39 




—3.99 


17 


1.027 


67, 87 


3. 12 


1. 44 


2. 85 




—4. 53 


14 


1. 028 


67.37- 


3. 55 


1. 38 


3. 66 




—5. 83 


9 


1. 029 


66.57 


3. 64 


1. 6S 


3. 18 




—5. 19 


11 


1.J930 


65.89 


2. 88 


2. 12 


2. 45 


1.78 


—3. 21 


8 


l.*031 


59. 56 


2. 68 


2.60 


2.94 


2.01 


-^2.93 


6 


1. 032 


68. 27 


3. 89 


1.79 


2. 60 


2. 15 


: — 4. 70 


12 


1- 033 


68. 40 


3.30 


3. 08 


3. 05 


2.89 


-^.27 


8 


1. 034 


64. 83 


3.41 


2.68 


2. 81 


2. 95 


—3. 54 


13 


L 035 


70.12 


4. 32 


■ ''O 


2. 75 


2. 02 


" —4.^37 


10 


L 036 


66.80 


3. 95 


2. 97 


.3. in 


' 1. 28 


—4.17 


10 


1,007 


64. 16 


3, 22 


4.69 


3. 73 


3.02 


-2.26 


s 


1. 038 


59. 97 


3. 26 


,3. 39 


2. 49 


. ; 3. H3 


—2, 36 


9 


1. 039 


66 98 


3. 93 


4:10 


2. 1.^ 


4. 28 . 


—1. 98 


VI 


1-040 


67,18 


4. 02 


4 . 39 


2.44 


3.93 


—2.07 


14 


1. 041 


66.32 


3.- 41 


5.21 


3. 16 


4.36 


—1.36 


11 


1. 1>42 


64.84 


3. 14 


5. 14 


2. 68 


4.82 


— . 68 


'■'i;i 


.1.043 


m.x7 


3. 76 


4. 81 


3.22 


4.41 


—2. 17 ■ 


13 


1.1)44 


63:5"! 


3. 59 


5. 11 


3.08 


4.33 


—1. 56 


1(5 


1. 04f> 


68.42 


3. (S6 


■ '5. '54 . ' 


2. 61 


5., 46 


„- .g3 


12. 


J . 046 


62. 9i} 


3, 29 


5.31 


2.92 


5. 56 


- . 90 


20 


1. 647 


62. 75 


.2.52 


6. 33 


3. 07 , 


6,77 


■ .■-74 


18 


i. 048 


65.97 


3. 48 


6. 01 


3. 33 


5.11 


— . 80 


12 


L 049 


67.'0I 


3. ^6 


a85 


;j. 42 


6. 78 


-^.23 


J4 


r. 050 


64r0*7 


3, 47 


6.66 


3.03 


' 5. 90 


AG 


16 


1. Oijl 


61. 58 


3. 17 


6. 88 


3.02 


6.35 


,61 


16 


1. 052 


63,62 


3. 17 


7. 19 


3.41 


.6,74 '. 


.61 


16 ' 


1, 05:i 


68.33 


3. 05 


7.81 


2. 89 


7.50 


' 1. 87 


14 


,1.054 


64. 40 


3. 08 


8-08 


3. 19 


7,69 


1. 81 


15 


1. 055 


57.71 


3. 34 


7.35 


,3. .52 


'■. 7., 02 ■ 


. .49 


16 


1. 056 


61i93 


2. 79 


7.18 


3.75 


7.78 


.■64 " 


; ■ ic 


1. 057 


61. 30 


3- 12 


8. 45 


3. 00 


7.81 


2. 33 


10 


1, 058 


59. 47 


2.57 


8.44 


3. 37 


7. 85 


2. 50 


18 


1. 059 


62.83 


3. 58 


8.54 


52, 82 


8.08 


2.14 


12 


1. 060 


63. 33 


3. 22 


10.16 


2; 68 


'9.72 


4. 36 


5 


1. 061 


62l 62 


3. 38 


9. 30 


3,20 


9.34 , 


2.-72 


13 


1.062 


63 15 


2. 36 


10.76 


3.08 


9,66 


5 32 


13 


1, 063 


62. 34 


3. 13 


11.44 


2-82 


10.46 


6. 49 


11 


1. 064 


60.26 


:;2.45 ' ' 


10. 49 


3.40 


9.67 


4 64 


20 


1. 065 


62. 98 


2. 74 


10.82 


3.16 


10.05 


. 92 


22 


LOtiO 


62.43 


2. 42 


li.38 


3.06 


10.79 


6,90 


20 


1. 067 


,59. 22 


1. 83 


11. 51 


3. 19 


11.14 


6.49 


19 


1. 068 


58:35 


1. 71 


11.75 


3.41 


11.19 


6.63 


■22 .' 


1. 069 


61.24 


1.97 


12. 10 


3.46 


: 11.56 


6. 67 


2,2 


1. 070 


57. GO 


2. 57 


12,24 


2. 86 


11, 53 


6. 81 


21 


1. 071 , 


59. 68 


1.86 


12.53 


3. 60 


11.89 


7. 07 


24 


1.072 


60. 22 


' 1. 87' ■ 


13.06 


3.33 


12.46 


. . ■■7. 86 .. 


. ,22 


1.073 


59 80 


2. 15 


t3. 09 


3.00 


12.87 


7. 94 


30 


1. 074 


59. 28 


1.56 


13.45 


3. 75 


13.36 


8. 14 


21 


1. 075 


.59.35 


2, 05 


13.58 


3: 48 


13,09 


8. 05 


39 


1.076 


60,47 


: 1. 77 . , 


13. 96 


.-i.52 


13.66 


8. 67 


30 




58. ,58 


1. 41 


14.58 


3.49 


13.07 


9 . 68 


31 


1. (t!S 


.58.71 


1. 42 


14. 53 


3, 42 


14.00 


9. 09 


,28 


1. 079 


59. 47 


1. 18 


14.86 


3. 50 


14. 65 


10. 18 


20 


1. 080 




1. 38 


14. 92 


3. ,59 ' 


14.47 




24 


l' 081 


' '57; 75 ' 


i'73 


14 79 


3! 71 


14^17 


ass 


19 


1. 082 


, 58. 77 ■ 


1.28 


15. 88 


3. 37 


15.41 


11.23 


35 


1. 083 


50.06 


1. 56 


15.96 


3, 47 


15.24 


10. 93 


31 


1. 074 


58. 64 


1. 85 


15 93 


3.77 


■ ■ 15.. 27 ■ 


10.31 


14 


1.08;> 


61.15 


. 88 


16: 14 


4. 39 


15.77 


10. 87 


20 


1.086 


58.03 


1.31 


16. 58 


3. 41 


15.08 


11.86 




1. 087 


57.55 


1.11 


17. 15 


3.89 


10. 18 


12. 15 


11 


1. 0 88 


58.41 


1.59 


17. 45 


3. 96 


15. 83 


11.90 


16 


L 089 


59.56 


1. 48 


17:54 


! 3. 85 


15. 79 


12. 21 


17 


1.090 


59.64 


I ,1.24 


17.79 


1 3. 06 


15.79 


13.49 


9 
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SOKGHtTM JtriGES, 1881-~Contiiiued. 



Specific 
gravity. 


P«r Cent, pi 
juice. 


Percent, oi 
glucoae. 


■ 

Jrer cent, oi 
iBucrooe. 


Per cent, of 
solids not 
sagar. 


Polariza- 
tion. 


■ 

Per cent, of 

avai!:il3le 
augar. „. 


O ^ 

'„^§:, 




1. 09.1 


5X G3 


1. 50 


17.82 


4. 48 


16. 45 


11.84 


12 




1. 092 


5:j. 25 


.91 


18. 48 


5.23 




12. 34 


3 




1.093 


o(). 52 


3.62 


18.09 


2. 59 


17.00 


11.88 


a 




1. Ofl4 


55.29 


1. 03 


18. 51 


3.87 


18. 62 


13. 61 


2 




1.095 


59.51 


.95 


19. 58 


2,75 




15. 88 


1 




1. 096 
















) 

i 


1. 097 
1.098 
















54. 51 


1.37 


IS. 60 


3.46 


18.70 


13. 77 


2 



V 



i^KLATIYE LENaTHS AND WEIGHTS OF THE DIFFEBBKT VARIETIES 

OF SOEaHUM. 

In tli6 following table will be found the average length of the several 
TOi'ieties of sorgliurja, as grown upon the experimental plat upon the 
departraeiit grounds, the average weight of the entire plant and of the 
stalk topped and stripped of its leaves and ready for the mill/ as also 
the number of stalks of each variety upon which such averages are 
based. 

This table will enable any one to determine the relative amount of 
either variety which may be grown upon an acre, since these several 
varieties were grown from seed planted the same day and upon a plat 
of ground which insured practically uniform conditions in every respect, 
since the culture of all varieties was the same. 

A similar table follows for the several kinds of maize which were 
exatnined. 

For the convenience of those who may wish to estimate the crop ot 
either variety of sorghum or of maize which may be grown to the acre, 
the following calculations have been ma^le, from whi<^h any one may 
readily determine the weight of his crop according to different methods 
of planting. 

NUMBER OF STALKS FKIl ACRE. 



In dtills 3 feet apart and 3 stalks to the foot , 43, 560 

In drills 3^ feet apart and 3 stalks to the foot 36, 300 

In drills 3^ feet apart and 2 stalks to the foot , 24, 200 

In hills 3^ feet by 3^ feet and 5 stalks to the hill 17, 730 

In hills \^ feet by 2 feet and 4 stalks to the hill 24, 895 

In hills 3 feet hy 3 feet and 4 stalks to the hill 19, 360 

In hills 4 feet hy 2 feet and 4 stalks to the hill , „ . . . 21, 780 



Upon good strong land the drills may be only 3 feet apart, and the 
stalks may be grown four inches apart, or 43^560 stalks to the acre. 

It will be observed that the average loss by stripfying and topping is 
in the case of the sorghums 24.6 x>er cent and of the maiz;e 38,4 i>er 
cent. 



32 AG 
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Relative lengths and weights of the different varieties of sorghum. 



Kame. 



Early Amber, 
do 



Early Golden . 

Gf 'Iden Hiriip - ... 

Wh ite Liberian . . - -, - - 

Bsirly Amber 

Black Top Sorghum — . - 

African Sorghum 

White Mammoth 

OomseeaBa [Blymyer & Co.] ........ 

Kegnlar Sorjrhp . . - 

Hybrid [E. Link] 

Sugar Catie fJ. N. Bargerl 

Oomseeana Rorghnin [D. W. Aiken]. 

Neeazana [ W. H. Lytle] 

Goose Iftick 

Early Oranpre 

Neeazana fBlyuiyer &. Co.] — -, 

Ke w Variety [E. Link] 

CMuese 

Wolf Tail... 

Gray Top . 



LilieriaD [Blymyer & Co.] . 
Liberian [W. H. Lytle] . 



Ooraseeana [ W. I." Mayes «& Co.] 

Snmac [ Willis Poi>eJ i . . 

Mastodon . .. — ^ - - 

Im])hee 



Now Variety [J. W. H, Salle] 

Snmac [J. H. Wighton | 

Honduras [Arsenal Grounds]...*. 
Hflney Cane j ...... . , . . 



Spangle Top 

Honduras [E. Linlt]. .. — ... 
Honey Top or Texas Cane.... 

Hoiicluras (L. Brande] 

Suffar Cane JC. K. Miller] 

Hybrid f J. C. Moore] 

Sugar Can© [E. Link] 

Bear Tail .. 

Iowa lied Top 

H'ew Variety (¥. W. Stump]. 
West India Sugar Cane ...... 

White African 

Gooae Neck [Gibson] . - 

White Iraphee — .......... 

Hybrid No. 4 [Wallis]..,..,.. 



Ill 

104 
98 

101 
62 
54 
48 

100 
50 

100 

101 
43 
51 
52 

105 
94 
92 

104 
41 
93 
34 
92 

101 
99 
83 
81 
46 
41 
73 
36 
82 
84 
90 
62 
97 
81 

120 
67 
35 
42 
41 
41 
15 
33 
31 
35 
40 



Feet 
8.70 
8,70 
a 70 
8. 50 
8.46 
8. 64 
7.48 
8.59 
9.54 
8,26 
9.435 
8.864 
7.326 
8.398 

7. 694 
9.0.57 

8. 238 
7.547 
9. 144 
7.95 
8, 06 
7.419 
8.61 
8.29 
8.11 
8. 70 

11.34 

a 84 

8. 33 
8.68 
10.09 
11.35 
1L07 
IL 60 
11,48 
11.7^ 
6.83 
8.95 
9.29 
8.06 
8. 39 
8 . 34 
7. 89 
7.75,, 
8. 19 
7.50 
8.79 



Pounds. 
1. 390 
1. 410 
1. 370 
1. 370 
1. 629 
1. 317 
1. 409 
1.654 
1. 637 
1.578 
L 779 
1. 901 
L261 
1. 510 

1. 513 
1.73S 
2.115 
1. 450 
1.562 
1.722 
L449 
1. 661 

2. 370 
2. 154 
2.337 
2. 177 
2.613 
2. 057 
1. 786 
2.047 
1.633 
2.771 

378 
2.543 
2. 517 
2.579 
1. 089 
1. 869 
L700 
1.383 
1. 329 
1. 309 
2.107 
1. 434 
1. 852 
1.309 
1410 



Belative lengths and weights of th^ several varieties of maize. 



■ . . ■ Name. ... 


Number 
of stalks. 


length. 


Total 
"weight. 


Strippefl 
weight. 


E,,g.YT^) ti ah' ,Su,ear ' C orn . 


58 


Feet. 
&35 
8.93 


Pounds. 
L710 
2. 933 


Pounds. 
1. 105 


Bio iin t' a Prolific ....... . 

Improved Prulific Eread 

Broad Flat While Dent . .... .. .i 

Loii jg: N rro w W hi t c Dent 


23 
23 
19 
19 


9,65 
10.03 
9.48 
9.13 
8. 49 


2.065 
2. 865 
2.616 

2..874' 
2.732 


1. 83;:! 
■ , ■ 1. 188 
1.791 

1. m 

1. 658 
1. 459 


Stowell's EvoruTeen ........ 


32 
26 


8.24 
6.08 
7.37 


2.860 
0. 816 
1.923 
0.662 
0,449 


1.560 

0. 610 

1. 485 
0. 426 




49 
62 


5.94 
5.78 




0, 295 
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COMPOSITION Oy SORaHtqwC SEED. 



Analyses of several varieties of sorghum seed have bjeen uaade with a 
view of determining their probable value as food for animals; and, for 
the purpose of comparison, an a/verage of the analyses of the grain of 
twenty-one varieties of common field corn is given : 



4 



3 



4 



4 



W^tet 

, Aeiji. 

f'at 

Soluble albumen.. 
Insolu-ble albumen 

Sipf!;ar.. 

Guni......*.^.,.-. 

Starch 

Crude fiber 



Fret. 
10.50 
1.45 
4.34 
5.98 
4.27 
.60 
.90 
69. 04 
2. 92 



Pr. ct. 

10.57 
1.81 
4.60 
7. 34 
2.64 
1.91 
1.10 

68.55 
1.48 



Pr.ct. 
9.93 
1.47 
3.95 
6. 90 
2.64 
2. 70 
' ■ . 72 
70. 37 
1.52 



Pr. et 
10. 90 
2.00 
4. 14 
5. 69 
6.97 
.88 
2. 20 
65. 71 
1.51 



Pr.et. 

10.48 
1. 68 
4.26 
6.48 
4.J3 
1. 52 
1.23 

68.36 
1. 86 



Pnct 
9.36 
t54 
5.56 
5.93 
4,97 
2.20 
2.22 
66. 80 
1.42 



m 00 



lOO. 00 



100. 00 



100. pQ 



100.00 



100.00 



The above analyses show the ayerage composition of the sbrglium 
seed and cqm to be of those nutritive constituents which are of value, 
viz., the albumenoidSj fats, and carbo-hydrates or non-nitrogenous mat- 
ters, as follows : 





Albumi- 
noids. 




Kon- 
nitroge- 
nous. 


Other 
constita- 
euts. 




Fr.ct. 


Pr,et. 


Pr, ct. 


Pr. ct. 




10.61 


4-26 


71. 11 


14. 02 




10. 90 


5.56 


7L22 


12.32 





TJpon page 07, Annual Eeport Department qf Agriculture, 1879, after 
a discussion of the market value of the above nutritive constituents in 
grains, the following prices are given as being approximately true for 
our country, viz : 

Cents per pound. 

Albumenoids 4. 50 

Fats.,-, 3,84 

Non-nitrogenous . .....i, 

At these prices it will be seen that 100 pounds of the sorghum seed 
would be worth $1.32, and 100 pounds of corn $1,38, or practically 
almost the same. 

The above results appear to have been confirmed by many in their 
experiments in feeding the sorghum seed; and, as is well known, this 
grain has been in very extensive use in China for centuries as food for 
both man and beast. 

In the above analyses the percentage of starch as given is determined 
by difference ; but in the analysis, in the attempt to determine the starch 
by converting it into glucose, tliere was a considerable portion which 
resij^ted Siich conversion. In the sorghum seed this amounted in the 
case of the White Mammoth to 17,56 per cent., and in the Early Amber 
to 19.44: per cent, of the grain. 

This substance appears to be incapable of fermentation, is not able to 
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reduce Fehling^s solution, and is without action, so far as could be deter- ^ 
mined, an polarized light. In a sample of corn analyzed there appeared j 
to be only 4,33 per cent, of this substance present. It will be still fur / 
ther examined. | 

LOSS OF SXTGAB IN MANUFACTURE. i 

The average of two analyses of stripped stalks of Sorghum gav^ 
77.85 per cent, of water. Through the inability of the mill to expres&«i 
all the juice fully one-third of the sugar present in the fresh stalks i/s 
estimated as left in the begasse. This loss, with our present imperfe'jbt 
methods, is inevitable, and the same is as true of the working of sugtkr 
cane as of the sorghums. j 

In 1879 the experiments tnade in the manufacture of sirup and sug4r 
showed, as the average of twenty-two separate experiuients, that tllie 
proportion of sucrose to glucose in the sirup was nearly ex:iual to th;at 
existing between these constituents in the juice. For example, in the 
above twenty-two experiments the average amount of sucrose in the 
total solids of the sirups was 95,68 per cent, of the amount of sucrose 
in the total solids of the juice. It will appear then that, provided only 
the juices are in the proper condition for sugar-making, there is no 
diificulty in securing a favorable i-esult. 

The experiuients this year fully confirm the above results. In three 
experiments, for example, the juices ahd sirups made from them had 
the following composition : • 



Number. 


Juio«8. 


Sirups. 


SnoroSe. 


Glucose. 


Sacroa©. 


Glucose. 




P&yeent 
7,26 
6. 95 
14.29 


Per cent 
7.10 
6.01 
1.79 


Per cent 
30.50 
36. 39 
59.85 


Percent 
37. 00 
34.40 
6. 50 






The percentage of sucrose in the sum of the two sugars in the juices 
and sirups is as follows: 


' Knmber. 




Sirupa- 


Sucrose 
obtained 
in airiip. 




Per cent 
50.6 
53.6 
88.9 


Per cent 
45. 2 
51.4 

90.2 


Per cent. 
89.3 
95. 9 
101.5 



The above calculation, it will be seen, shows only that there ha& been 
in the process of making the sirup httle diminution in the relative 
amounts of sucrose as compared to the glucose, but there is no indica- 
tion of the absolute amount of sucrose recovered of that present in the 
juice, since the presence of the same relative proportion of sucrose to 
glucose in juice and sirup may be due either to no change having taken 
place in either, or to the fact that a proportionate ch ange h as t^ ken 
place in both, so that the loss of sucrose by inversion may be just 
counterbalanced by a corresponding destruction of gUieose. Careful 
estitnates have been made this year to determine the absolute loss of 
sucrose incurred in the manufacture, and the results sho^ that in the 
forty experiments made the amount of sucrose recovered in the sirup 
was 87.5 per cent, of the actual amount in the juice, wliile individual 
eases show that the entire quantity was recovered. But it must be re- 
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naembered that, owing to the slight and nnavoidahle errors of analysis, 
fit is obvious that the mtdtiplication of that error in estimating the 
ktotaL isu^ar in a large amount of juice or sirup renders any single re- 
fc;ult in itself unreliable ; but, since the errors are as likely to be upon 
fone side as another, the average results of so large a number of sepa- 
rate experiments may be regarded as close approximations to the truth. 

\ ANAJLYSIS OF JUICE AT DIFFERENT STAaES. 

lit has been supposed by some that the increase in the amount of 
siugar at certain periods is due to the drying up of the plant and the 
(|^nsequent concentration of the juice by evapora^ 
I This view, although apparently supported by some facts, is probably 
qrroneous, since, as will appear fi-om the results of our determinations, 
ajs shown upon either of the charts showing the average results for a 
y/ear, the amount of juice varies but little during the year; but owing to 
(Continuous increase in the sucrose, glucose, and other solids during the 
season, as shown by the analyses and indicated by the steady increase 
in specific gravity, it follows of necessity that the amount of water in 
the juice must as steadily decline. 

This, however, would hardly appear as the result of a drying up of 
the plant, since, as has been shown, neither the amount of jiiice nor its 
composition suffers any great change, even when a heavy rainfall suc- 
ceeds a period of prolonged drought. 

It appears rather a normal condition of the plant's growth, and the 
production of sugar seems to be am)mpanied by the elimination of a 
certain amount of water. 

If at any time we might look for more concentration of juice by the 
evaporation of water, and the consequent increase in the percenfeige of 
the several constituents of the juice, it would seem to be during the later 
periods of the plant's growth. If, now, we take the results for the past 
season as given in the general averages, we find that, for example, the 
amount of total solids obtained in the juice were in the fifteenth, six- 
t^nth, and seventeenth stages, 12,35, 12.56, and 12.30 per eient. of the 
weight of the stripped stalks, but the amount of water in the juices at 
these periods was, for these respective stages, 51.19, 47.69, aiid 46.65 
per cent, of the weight of the stripped stalks. 

As will be seen, there is in the above results a slow diminution of 
water, but no corresponding increase of the solids. 

The following table gives the results for the past season, showing the 
per cent, of juice and of each of its constituents, as also of available 
sugar calculated to the stripped stalks; 

Percentage of sucroaej total solids, watery and available sugar in stnpped stalks, obtained in 
' juice at different stages. 
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Fercent€ige of m'^rose, total solids, water ani amitabh su^ar, —Continued. 





Percent, of Juice 
obtained. 


Specific gravity. 


i Per c^nt. of to- 
tal solids. 


o 


Per cent, of eu- 

erose. 


Percent, of avail- 
able sugar. 


Pounds of avail- 
able sugar in 
one ton of 
stripped 8 talka. 


J 

, 4) jl 

i' ■ 
' f 




m. 91 


1 056 


9.96 


57. 95 


5. 95 


1.94 


38. 80 


CpO 




65.84 


1.061 


10.44 


55. 40 


6. 58 


2, 73 


54. 60 






62.44 


1. 068 


11. 04 


51. 40 


7. 50 


3. 96 


79,20 




13. ........,.„, 


62.50 


1. 071 


11. 57 


50.90 


8. 16 


4. 76 


95.20 


1? 


14- 4- ^ 


58. 92 


1. 075 


11. 25 


47. 67 


8.24 


5.23 


104. 60 






63.^4 


L07^, 


12.35 


51. m 


9.11 


5.87 


117. 40 






60.25 


1. 082 


12-56 


47. 69 


9. 63 


6. 71 


134. 20 




17,..,,. 


58.95 


1. 081 


12. 30 


46, 05 


9.40 


6. 50 


130. 00 


'5)7 




56.51 


1. 081 


12. 12 


44. 39 


9. 39 


6. 65 


133.00 






57.22 


1.080 


11-80 


45 42 


8. 71 


5.62 


112.40 


43 




66. 45 


1. 069 


10.20 


48.25 


6.95 




79.40 





It will be seen in the foregoing table that there is an uniiiterrupted 
increase in the percentage of sucrose, total solids, available sugar, and 
specific gravity, with a corresponding decrease in the percentages of 
water, to about the sixteenth stage. It Mil be seen that during the 
sixteenth, seventeenth, and eighteenth stages the per cent, of available 
sugar in the stalks remains nearly constant and at its maximuni, al- 
thotgh the per cent, of sucrose and of available sugar in the juice ob- 
tained, as has beeh shown, is at its maximum at the eighteenth stage. 

Ulie number of pounds of available sugar to be obtained from a ton 
of stalks at the dilFerent stages is also given in a separate (jolullin, 
]fr0m these results it would appear, as the average result of 122 analysed 
of thirty-Ave varieties of sdrghum, that 13B pounds of sugar from a ton 
of strii)ped st>alks is not beyond the limits of even probability/ It will 
also be seen that these same stalks, if cut while the seed was in a dougby 
condition, as shown by the ninth stage, would yield Only 15 poundi^ of 
sugar per ton of stalks. 

^inS INORBASE IN SUGAE DXJiillSfa THE LATER STAGES IN THE BEV]ElL- 
OMEKl- Oli' THE SORaHUlI IS BUT THE It^feSTTLT OF A LOSS OF WATiJR 
OR DBYINa UP OF THE PLAKT. 

This is a matter of such great practical importance to the manufac- 
turer of sugar from the sorghums, that a fuller discussion of the facts 
obtained by analysis is justifi.ed^ since, if it were true that the absolute 
amount of sugar present in the plant was at its maximum during the 
early stages in its development, it would certainly be advisable that the 
crop be worked at such time as showed the greatest per cent, of j uice, 
since obviously a larger per cent, of the sugar actually x)resent in the 
plant would be extracted by pressing the cane at such time as showed 
the maitimuni per cent, of juice. 

It is true, as will be seen, that the per cent, of juice expressed by the 
mill is greatest in the earlier stages of developoient, and it is also true 
that the actual amount of water present in the plant, and in the ex- 
pressed juice, is less at the later staged in the plant's lile. 

But it is obvious that if the increased per cent, of sugar, as shown in 
thejiiice at these later stages, was due simply to loss of Water through 
a drying up of the plant, then it would necessarily follow that by sucli 
evaporation the relative percentages of the several constituents present 
in the juice would be maihtained j but such is far from being the case, as 
will be seen by the following table, for while the sugar and the solids 
not sugar increase, it will be seen that their increase is b^^ no means 
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propcirtioBal, the sucrose increasing from tlie first to the seyenteentli 
stage 688 per cent, while the solids increase only 135 per cent. ; besides, 
'glucose, instead of increasing, as would be natural and inevitable if we 
regard the matter as simply one of loss of water hy evaporation, de- 
creases 05 per cent, 

t But it is obvious that if the water present in the juice at the dmerent 
sUages be multiplied by the per cent, of the several constituents, as, e. 
sjlicrose, the series of products would necessarily be a constant quantity ; 
|i6ut, on the other hand, we find that the sucrose increases 606 per cent., 
the solids 111 per cent., while the glnoose decreases per cent. Such 
U result is wholly at variance with the view that the increase of sugar 
is only apparent and due to the evaporation of water. 
( It will be observed that the actual increase in sugar in the plant is 
In reality greater than is showii in the above results, since it is obvious 
that a larger proportion of that present in the plant is expressed at the 
time when the amount of water is at its maximum, viz., during the 
earlier stages, and tbat a larger proportion is left in the begasse during 
the later stages. 

Table showing that the increase in sugar during the later stages is not due to a (trying of 

the plant. 



Stages. 



10-. 

H,,... 

13..-- 

14 

15. 

16 

XI 

18......... 



7. 73 
9. 23 
9. 71 
10. 49 
11.14 

12. 79 

13. 43 

13. 89 

14. 66 

15. 08 

15. 73 
10. 08 

16. 25 
16. m 

16. 65 

17. 36 
19. 35 
17. 19 



58.72 
59. 52 
59. 58 

61. 58 
63.00 

62. 60 

63. 84 
65. 65 
Gl 96 
64 94 
65. 04 
63. 62 
63. 14 
61. 72 
60.45 

61. 20 
60. 17 

62. 09 



54. 18 

54. 03 
53. 79 
56. 12 

55. 98 

54. 59 

55. 27 
56.53 
55. 50 
55.15 
54. 81 
53, 39 
52.88 
51. 47 
50. 39 
50., 58 
48,53 
51. 42 



59 
70 
58 
72 
77 
64 
70 
111 
266 
217 
166 
170 
183 
191 
217 
339 
197 
1.91 



1. 74 

2. 93 
3.47 
4. 29 

5. 06 

6. 40 

7. 38 
7. 69 

8. 95 
9.98 

10. 66 
31. 18 
11.40 
11 7^5 
11.69 
12.40 
13. 72 
11.92 



4.26 
4, 44 
4. 45 
4. 28 
4. 11 
3. 94 
3.86 
3.83 
3. 19 
2. 60 
2. 35 
2. 07 
2. 03 
1. 88 
1. 81 
1.64 
1. 56 
1.85 



1. 73 
L86 
1. 79 
1.92 

1. 97 

2. 45 
2. 10 
2. 37 
2. 42 
2. 50 
2. 73 
2, 83 
2.82 

2. 96 
3. 15 

3. 32 

4. 07 

a 42 



6 
m 

B 


OS 

m 

o 


m 






1 


g 






X 


X 


X 


u 


u 
© 


u 

CP ' 


<o 












. 943 


2. 307 


.937 


1. 583 


2. 399 


1. 005 


1.867 


2. 394 


.963 


2. 305 


2. 359 


1. 058 


2. 834 


2. 302 


1. 103 


3.404 


2. 151 


1. 337 


4. 079 


2. 133 


1. 210 


4. 347 


2. 165 


1. 340 


4. 907 


1. 770 


1. 343 


5. 507 


1.434 


L379 


5. 970 


1. 105 


1. 511 


5. 912 


1. 095 


1. 497 


5. 868 


1.045 


1. 451 


6. 053 


.968 


1. 524 


5. 891 


,912 


1. 587 


6. 272 


. 830 


1. 679 


6. 058 


.767 


1. 975 


6. 129 


.951 


1.759 



AVAILABLE SUGAB IN JXHCE OF MAIZE. 

The average per cent of available sugar in the juices of eight x-arieties 
of common field maize grown upon the department grounds, and from 
whicli the crop of ripe corn was obtained, was 4.45 per cent., and the per 
cent, of available sti^rar in the sirup made from tbese juices was 16.74. 

The average number of bushels of shelled corn gathered from the 
above eight varieties was at the rate of 48.4 bushels per acre. The 
entire plat was about one-sixth of an acre. Owing to the severe drought 
the stalks had dried up before the time of working to a great extent, 
and the average weight of stripped stalks per acre it was impossible to 
determine, but those which were the least dried up yielded of stripped 
stalks at the ra^te of 16.432 pounds per acre. 

This would not give the results which have been obtained in the ex- 
periments of previous years, but indicates as a result in available sugar 
366 pounds per acre, in addition to the 48.4 bushels of shelled corn. 
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In contrast to these results some maize stalks grown by Br. Bean 
gave the following results in available sugar: 

^N^o, 1. Juicej — .05 per cent, j siru^i, — 9.68 per cent. 

Ko. 2. Jnice, —1. 01 per cent.; sirup, —10. 96 per cent 

These stallvs had lain several dRys, after being cut, before they were 
worked, and it is quite probable that the results are due to this causej 

Several examinations were made of the juibe of sugar-corn stalk4 
from which the ears had been removed for canning. The average m 
seven different analyses. of sei)arate lots gave, in available sugar, 6.3^; 
per cent; of the juice. From the above results, which have been also\ 
obUiined in j)revious years, it would appear to be very probable tbat^' 
sugar could be profitably obtained from this practically refuse mate^ 
rial. At least, good sugar has been repeatedly ob:ained from corn! 
stalks in our preA'ious experiments, and in quantity and quality fulljf 
warranting the continuance of ettbrts looking to its extraction upon a 
large scale. 

Two years in succession sugar has beep produced from stalks upon 
which the corn had ripened, at the rate of fully 900 pounds per acre. 

THE WORK OF THE LAEaE SUGAR MILL. 

Mention has already been made of the several plats of sorghum of 
different varieties ui)on the lands of Mr. Patterson, Mr. Golden, and Br, 
Dean, which were intended for working upon a scale of sufficient mag- 
nitude to afford a practical demonstration of the economical production 
of sugar upon a com mercitd scale. . 

Owing to the backward spring and the ravages of wire and cut 
worms, two. successive plantings, of seed alrapst entirely failed, and it 
was only after thoroughly coating the seed with coal tar that a final 
St^nd of cane was secured. This third plantiiig was concluded Jutie 
18, fully seven weeks after the planting of the plat upon the depart- 
meiu giounds, the examination and working of which has already been 
discussed in the preceding pages. To any one who has carefully pe- 
rused this report thus far, or either of the reports of the preceding 
years, giving the results of our examination of sorghum, it is entirely 
useless to say tliat this delay was fata! to succt^ss in the iyrr>duction of 
sugar, and that failure was inevitable, unless all our previous experi- 
ence was to be falsified. 

Tlie failure of the crop to mature, as h^id been confidently predicted 
during the summer, was fully realized, and at last., with the assurance 
that the frosts would soon render the crop unfit even for sirup, owing 
to its immature state, it was resolved to bt»gin work, since, with the lim- 
ited capiUiity of the mill, it would require at least two months to work 
up the entile, crop of 135 acres. Acijonlingly the work of cutting the 
cane began September 19, and grinding began September 26, arid was 
continued without any serious interruption until October 28. At tbis 
time the cane still remaining upon the field, through the effect of frosts 
and succeeding warm weather, hjul become worthless, and the cane 
from only acres in all was bn>ught to the mill, the last portitms of 
wijich lUul ah^eady become sour and offe^ 

Those portions worked were of the earliest varieties planted, since 
there was inore ho|>e of |>osNible success with those than with the other 
varieties which matured still later. 

As iu tlie experiments with the small mill, each load of cane was 
weighM, the juice measured in the defecator, of which the ca[)acity was 
knowii, and at intervals during the day samples of the tresbly-ex- 
pr«^«sed juices were taken for analysis in the laboratory. The sirups 
produced were ahio carefully weighed and aldo analyzed. 
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As evidence of the condition of the crop, it may be mentioned that 
all the seed which had sufficiently matured to make it possible to save, 
I was carefully gathered, and the total product of the 93^. acres was 
\^boat 150 bushels, or one and two-thirds bushels per acre. If, now, we 
Estimate only 17 bushels of seed to the acre as a reasonable crop for 
l|«ond of the character of that selected for growing this sorghum, it will 
l|)e seen tliat only 10 per cent of the crop had reached maturity, and un- 
fortunately, as thii$ was so intermixed with the other nine-tenths iu 
<i?very condition of imniaturity, a large portion of which was not even 
ijU blossom, the resulting sirups produced may be anticipated. 
1 Since this umtter, although already discussed, is of such vital prac- 
tiicHl importance in connection with the pn^duction of sugar from sor- 
ghum, a brief review at this time of some of the salient points clearly 
«!^stablished will be appropriate. 

EESULTS FROM ANALYSES OF THIRTY-FIVE VARIETIES OF SQRGrHUM 
IN 1881, AVORKBB AT LARGE MILL. 

AVAILABLE SUGAR. 

By reference to the table giving the general results from analyses of 
thirty-five varietie s of sorghum in 1881, it will be seen that ti|e availa- 
ble sugar in their juices during the successive stages was as flflows : 

Sta^ze. . , 'Pel- .cent. 

1. Not headed out „, 3.82 

3. Fully headed out ...I.'.'.. — 3.92 

4. .......... 4.29 

5. Iu fiill, blossom . ...-.-..,-.^.........— 3.81 

6 3.87 

7. Seed m milk.. ....... ..................... . . - 1.98 

8. .64' 

9. Seed iu dough .. . . 1 14 

^0. ... + 2.86 

11. Seed hard ....-f- 4-14 

12 .4. 6.34 

13 + 7.61 

14 + H.87 

li^. + 9*2i 

16 -f n.l4 

17. + 1102 

IS .-.+11.77 

19 + 9.83 

20. + 6.79 

Kow, as has been already stated, a large portion of tlie crop was not 
yet in blossom, i e., was at about the fourth stage, while not over a tenth 
had matured the seed, L e., reached the eleventh stt^ge. If we take an 
average of the iifth to the eleventh stages, indusive, we shall tind 
that while the ninth, tenth, and eleventh stages give a total of 8.14 per 
cent, plus, the fifth, sixth, seventh, and eighth stages give a total of 
17.51 per cent, ininus available sugar, or aiwirenige for the seven stages 
of — 1.17 per cent. It will be remembered that by this is meaJit that tlie 
per cent, of sucrose was 1.17 less than the snm of the i)er cents of glu- 
cose and solids in the juices. It will follow, tlien, that the average con. 
dition of the crop was such as to absolutely forbid the hope of any sngar 
being ])ro(lnced, and that itJS production, at any period during the work- 
ing, was only possible when a U>t of cane might hai^pen to be brought 
in which was considerably better than the average, as indeed happened 
two or three times during tlie month of grinding. 

The following tables represent th<- results ot the work, and it will be 
seen that these results are in entire harmony with the preceding state- 
ments,: 



' Ilcpeived from-— V " 


Tons. 


Pounds. 


— — ■ — — — ■ : — - — : — ^ 

^r.Deau..,. — ....... ..,.,.>.-.--..----.---.-...-.-...-....*-.. - - - - •• 

Total..--. — 


104 
99 
25 


80 
1,304 
1,060 


228 


2,444 



Table B. — Juices evu^oraied ai siigar mill^ Bepartmetit of Agriculture. 



Date. 



isai. 

28 

28 



Oct 



Designation* 



Morning, ISTo. 1265. = 
Afternoon, No. 1284,. 

MorDing, No. 1267 

Moming, ITo. 128T. . . - 
Afternoon, No. 1290.. 
Mominff No. 1294 
Afteriiooa; No. mO.. 
iloraing. No, 1316 ... 
Morning, No. I;i34, . , . 
Afternoon, No. 1339. . 
Morning, No. 134a 
Afternoon, No. i;?.'>7 . . 
Afternoon, No. 1358. . 
Mominff, No, 1373 = 
Morning, No 1:^86. ... 
Morning, No. 1393 . . . . 
Morning, No. 1375 . . . . 
Morning, No. 1445. . . . 
A^fternoon. No. • 
Morning, No. 1460 . . . . 
Morning, No. 1473 = . . . 



t 



1. 057 
1. 066 
1. 063 
1. 061 
1. 06^^ 
1.065 
1.059 
1. 069 
1.075 
1.068 
1. 070 
1.063 
1.063 
1. 074 
1. 070 
1. 055 
1. 066 
1.043 
1. 068 
1. 060 
I. 051 I 



i 



If' 



1, 663. 2 
1, 771,2 



1,479.6 

'i'ms 

'1323" 2 

831. 6 



1, 155.6 



650.8 
723. & 



1,522.8 
'i,'944.'6 



6 






<S3 

GO 






s 




go 






0 


0 






oil 






IB 0 


0 
+ g 


0 








- . 53 


cent. 


t 


cent. 


ft 


u 

©- 










Ph 


fM 








3. 86 


9.39 


1.74 


a 62 


3. 79 


9,66 


6. 30 


2. 99 


4. 71 


Noue. 


9. 99 


4, 46 


2.24 


2.01 


None. 


5.24 


9.69 


.85 


8.78 


3. 60 


9.00 


5.52 


2.05 


4.08 


None. 


12.20 


3.45 


2.66 


3.25 


None. 


5. 84 


8.70 


2.22 


8.91 


0.64 


10.43 


5.88 


2.39 


5. 40 


None. 


11. 74 


5, 63 


2.90 


2.69 


None. 


3. 63 


11. 56 


3.17 


12. 21 


4.77 


5.85 


9.79 


1.08 


10. 53 


2.86 


2. 78 


11.75 


1.08 


11. 54 


7. 89 


3.50 


11.08 


1.31 


11.14 




3.84 


13. 44 


..55 


12. 55 


9.U5 


6. 72 


9. 98 


1.82 


10. 01 


2.44 


7. 39 


5.04 


1.83 


3.64 


None. 


5. 80 


0. 02 


l.SIJ 


8. 13 


1. 39 


5. 23 


5. 28 


.99 


a. 53 


None. 


8. 19 




1. 85 


5.76 


None. 


3. 89 


9. 85 


1, 59 


8.25 


. 4.37 


4.04 


7.81 


1.47 


6.49 


2. 30 



6.35 
7. 77 



5.53 
11. 41 



6.94 
9.01 



•3 



Lbs. 
14, 080.7 
14,984.4 



12,517.4 



9, 502. 3 
7, 035. 3 



.94 
3.37 



9, 776. 4 



4, 659. 8 
6, 121, 7 



12, 882. 9 
'i6,"446.'2 



Lbs. 
543. 51 
J, 447. 49 



655. 91 
1,793.42 



991. 09 
825. 94 



178. 84 
350.16 



673. 77 



639.75 



Lbs. 
1, 322. 18 
1, 254. 02 



1, 212. 94 
"507.'i6 



558. 74 
396.09 



626. 28 
610. 95 



680.21 



1,619.95 



c 



Lbs. 

m 00 

548. 03 



106.39 
'391.03 



227. 10 
204.02 



105. 59 



25. 63 
111. 42 



Lbs, 
1,213.76 
705.66 



1, 099. 03 
"477.' 76 



613. 12 
189. 25 



5^. 80 
812. 78 



4.54. 76 



1, 356. 81 



533. 67 



421. 71 
149.37 



718. 71 



-Lbs. 
'74L50 



106.39 
1,677. 29 



659. 45 
633.87 



121. 10 



o 



o 
m 
*^ 

o 



Morning, "No. 147fl . . 

Afternoon, 'So. U9Q 

Morning, No. 1499. 

Afternoon, Ko. 1501 

Morning, Ko. 1503 ...... 

Morning, l^o.l504 . 

Homing, 5fo. 1519 , 

Morning, 2S"o. 1520 

Afternoon, 2fo. 1521 

Morning, Ko.l53« 

Morning, No. 1533 

Morning", No. 1550. . 

Morning, No. 1551 

Aftornoon, No- 1543 

Morning, No. 1556 

Morning, No. 1556 . . 

Afternoon, No- 1559 

Afternoon, No. 1560. . . 

Morning, No- 1575 

Afternoon, No. 1577... 
Morning, No. 1605 



Average . 
Total.*... 



1,933.2 ■ 
' 1,^97^4- 



756. 0 



723,6 
"i," 846.8" 



1, 544, 4 
'i,*6o4.'4 



1, 339. 74 
26, 794. 8 



4. 68 


7. 15 


1. 46 


4. 19 


6. 82 


.38 


4. 3^7 


8. 31 


1.46 


4. 51 


7. 45 


1. 30 


4. 85 


7. 87 


. Lost, 


4. 49 


8. 73 


Lost. 


1. 35 


10. 75 


3. 49 


3. 93 


10. 68 


4. 15 


4, 74 


11. 19 


2. 43 


7. 14 


8.91 


2. 94 


11. 63 


3. 40 


3. 11 


5. 79 


1. 08 


1. 09 


6. 24 


0. 55 


1. 64 


6. 09 


0. 71 


1. 36 


14. 35^ 


4. 11 


1. 69 


8. 19 


2. 40 


L 13 


8. 17 


4. 16 


1. 59 


5. 00 


0. 64 


2. J 2 


7, 12 


5.03 


L80 


6.65 


6.05 


2.41 


0. 78 


5. 32 


3. 02 


6. 383 


6. 943 


1. 899 


268. 08 


291. 60 


75. 98 



6. 54 
5.23 
7.85 
e.23 
6.28 
7.83 
7.85 
10. 06 
9.85 
7.84 
0. 78 



LI6 
1. §2 
3. 69 

4.08 
&.91 
6.13 



6.614 
25L36 



1. 01 
2.25 
2.48 
1.64 



5.91 
2.60' 
4.02 

Nene. 

Non^. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 



3.643 
69.28 



1.17 
11. 34 
5.80 
7. 33 
6.74 
11.93 
6.^ 
5.60 
6.48 
3.69 
3.01 
4.49 



6.190 
130. 00 



16,354.9 



16,72L7 



12,791.5 



6, 12L7 
"i5,"633.'9* 



13.065.6 
"i," 497*2 



226,295.5 



765. 40 



730.73 

"3io.'i9 

*i82*68' 



437. 09 



1, 206.25 



930. 27 



676. 96 



14,716.67 



1, 169. 37 



1,389.57 
i,'375J08^ 



545. 44 
'm85 



345.48 



657.20 



452. 05 



16, 242. 01 



238. 78 



24t. 13 
' 121.' 52* 
'446.42 



179. 98 



142. 06 



209. 05 



256. 52 



4, 359. U 



1, 076. 15 



1,312.65 
' '40i.'65' 

i," 004.' is" 



479.94 



97. 51 



533. 08 



520. 88 



12, 563. 17 



165. 19 



417. 71 

"n'is" 

"745.98" 



3,503. 67 



71.63 



906.76 
1,062.' 83 



4S2. 12 



88143 



* The solids were estimated at the average from the other juices. Per cent, of aaorose by poIariAcope of th^t by analysiSi 78.16* 



Table C. — Strupa made a/t sugar-mill^ Bepartment of Ag^nmUnre, 



Designation. 



Gar 17, No. 
Car — , No. 
Car 7, No. 
Car 20, No. 
Car 21, No. 
Car22, Nu, 
Car 2:^, No. 
Car 24, No. 
Car 25, No. 
Car 25^ No. 
Car 3, No. 
Cur 19, Nr>. 
Car 8. No. 
C:^r 2, No. 
Car 5, No. 
Car 20, N^o. 
Car 27, No. 
CaxH 9 and 
f^ar 10, No. 
Car 13, No, 
Car 28, No. 
Car 3, Nn. 
Car 4, No. 
Car 11, No, 
Gar 19, No. 
(\'ar 14, No. 
Car 28, No, 
Car 17, No. 
Car 1, No. 



12Si: 
12«J2. 

1309. 
1:J15 
1320- 
1321. 
1338- 
13iJ8. 

1377. 
i392. 



1444..,....., 

1472 , 

1475 ........ 

1498 

1302........ 

10, No. 1506. 

1507. 

1534......... 

1534........ 

1541 ....... 

1553 ....... 

1553 .... 

1^55 

U'M... 

1561 

1579... . 

1633 



Average . ..... 

Total. ....... 



Speciflo 
gravity. 



1.453 
1.429 
1. 430 
1.302 
1. 428 
1. 4iJ2 
1. 420 

1. m 

1.426 
1,420 
1.4L3 
1. 40.5 
1.404 
1. 414 
1.430 
1.427 
1.423 
1.3Si8 
1.397 
- 1. 382 
1. 382 
1. 891 
1.H88 
1. 888 
1. 395 
1; 385 
1. 385 
1. 38!) 
1,3U9 



1. 411 



G-allons, 
231 cubic 



Weight. 



Per ct. I Per ct. 

of ! of 
glaoose. sucrose. 



7.50 
120. 00 
123.75 
120. 00 
127. 50 
116 25 
112. 50 
123. 75 

18.75 
101.25 
135, 00 

71.25 

90. 00 
146.25 
120.00 
105. 00 
112.^0 
138. 75xt 

9l». 00 

93,75 
127. 50 

93. 75 
116. 25 

56. 25 
123. 75 
3.75 
146. 2-0 
13!. 25 
105. 00 



Pounds, 
90,89 
1, 430. 14 
1, 475. 87 
1, 393. 11 
1, 516. :i4 
1, 44(i. .53 
1, 332. 32 
1, 471. 74 

222.99 
1, 199. 08 
1, 59(t. 90 

834. 80 
1. 053. 84 
1, 724. 69 
1,431. 14 
1, 249. 62 
1,335. 13 
1,01.5. 23 
1, 048. 59 
1, 0f)5. 53 
1, 460. .^5 
1, Oj<7- 60 
1, 345. 70 

651.15 
1, 439, Z4 
4.^. 32 
1, 689. 32 
1, 520. 43 
1, 225. 10 



2, 977.50 34, 990. 48 



23. 50 
31.60 
32. 75 
42. 25 
41. 50 
38. 10 
40. 00 
38. 50 

38. 50 
37. 50 
17. 65 
15.50 
23. 65 
27.00 
29. 25 
27.90 
28. 00 
25. 6.') 
25.00 
21. 80 
21.80 
36. 65 
18.00 
18. 00 
5L50 

39. 35 
39.35 
33.25 
36.15 



31. 02 



«f !ftw- sucrose 
scope,- 



50. 92 
41.04 
37.34 
30. 69 
32.78 
38. 38 
31.07 
33. 25 
33 25 
32.78 
53. 35 
52.63 
44. 56 
47. 60 
42. 75 
41. 42 
41. 80 
41. 23 
41.04 
43.61 
43.61 
26.98 
47.03 
47. 03 
14. 73 
26.32 
26. 32 
36. 39 
36. 39 



38.49 



8.98 
11. 36 
14.71 
18.05 
12.32 
10. 52 
14. 93 
15.25 
15. 25 

7. 52 
9. 60 
9. 67 

8. 59 
6. 00 

8. 08 
9. 48 

13. 20 

12. 92 

14. 96 
10. 19 
10. 19 

13. 37 
7.97 
7.97 
9.17 

14. .53 
14.53 

9. 36 



11.38 



29. 24 
38.23 
31. 27 

30. 62 

29. 40 
28. 76 
26. 65 

30. 21 
30. 21 
30.38 
53. 62 
54. 76 
41.^1 

37. 91 
38.81 

38. 56 
38. 56 
37. 83 
37. 34 
40. 33 
40. 33 
23. 24 
47.95 
47. 95 
21. 87 
22. 84 
22.84 
32. 40 
32. 08 



35. 02 



Per ct. of 
available 
sucrose.* 



18. 44 

-1.92 
-10. 12 
-29.61 
-21. 04 

-10. 24 
-23. 86 
-20. 50 
-20 50 
-12. 24 
2h. 10 
27.46 
12:32 
14. 60 
5. 50 
4. 04 
. 60 
2. 66 
1. 08 
11, 62 
11. 62 
-23. 04 
21,06 
21. 06 
-45. % 
-27. 56 
-27. 56 
- 6.22 



3.6S 



Glucose. 



Founds. 

21. 36 
451.92 
483.35 
588. 59 
629. 28 
551. 13 
532.93 
566.62 

8.-">. 85 
449. 66 
2-^0. 79 
129.41 
249. 23 
465. 67 
418. 61 
348.64 
37,^. 84 
414. 31 
262.15 
230. 11 
320. 36 
398. 61 
242.23 
117. 21 
741. 47 

17. 05 
664. 75 
505.54 
442. 87 



10,983.54 



Sucrose. 



Pounds. 

46L'28 
586. 93 
551.00 
428. 00 
497, 00 
555. 18 
414.00 
489.00 

74. 14 
393. 06 
848. 75 
439. 40 
469. 59 
820. 95 
611. 81 
517. 59 
558. 08 
665. 96 
430. 34 
460. 23 
&4U. 87 
293. 43 
632. 88 
306.24 
212. 07 

11.40 
44 4. 63 
553. 28 
445. 81 



13, 397. 90 



Solids. 



Pounds. 
8.16 
362. 46 
217. 00 
251.00 
187. 00 
152.17 
199.00 
224. 00 
34. 01 
90. 17 
152. 73 
80. 73 
90. 5^ 
103, 48 
114. 49 
118. 46 
176. 24 
208. m 
156. 87 
107. 56 
149. 75 
145. 41 
107.2.'j 
52. 10 
132. 02 
6. 29 
245. 46 
142. 30 



Sucroso 
by jwlari- 
scope. 



Pounds. 
26. 58 
547. 00 
462.00 
427. 00 
440. m 
416.00 
35.5. 00 
44.^. 00 
67. ;J7 

. 3f]4.28 
B'^^. 04 
449 19 
435. 34 
6^3. K;i 
555. 43 
481. 85 
514. 83 
611. 04 
391. 54 
425.70 
593.87 
252.76 
645. 26 
322. 32 
314.S2 
9,89 
385. 84 
4fl2_ 62 
393. 01 



3,815.15 12,337.22 



Avail ablt> 
sugar. 



16.76 



415.23 
229. 20 
129. 84 
231. SO 
7H. 71 
50. 49 
- 8.00 
42 06 
11. 32 
122.-56 
170. 76 

283. 40 
136. 93 



Avjiila- 

blo 
sugars 



-Lbs. 

'"'27.' 45 
149,35 
411.59 
319.28 
148. 12 
317. 93 
3»I. 62 
45, 72 
146.77 



2.94 i 



661.42 
11. 94 

465. 58 
94. 56 



1, 957. 96 3, 351. 92 

1 



d 



* Obtaiiied by subtracting the sum of "glucose" aM "other solids" in jaice from the percentage of sucrose. 



Average weiiiht per gallon . pounds.. 11.75 

Average spociflc gravity - - ^ - - - - 1. 409 

Average gal lo&fljiiiee for one sra Hon sirup ............. fl- 00 

Averago per ceut. eirap from juice. .... 11.03 

A verage specific gravity of juice .... .................. . 1. 058 

Average available jnice fi'ora stalks. . , . - - ..per cent. . 51, 60 

A vera^e po unds stripp ed stalks for one gallon sirup 154. 0 



Per cent, of total sucrose in juices recovoretl In sirups. . 
Per cent, of total glucose in juices recovered inftiriip&.. 
Per cent, of total solida In juioea recovered in sirups --. 
Per cent, of total sugars in juices ;roo(>vej«d in airups.. 
Per cent, of sacroa© by polariscope^of that by analysis ... 



82.49 
74 64 
87.53 
78.75 
92. 07 
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WOBK OF XAIIGE MILI. eOKTIKUED. 

It will be seen by tlie preceding tables that, of the juices analyzed, 
nineteen gave an average per cent, of available sugar of 3.643 plus, 
while twenty-one gave an average per cent, of 6.-190 minus, or a total 
average of the forty equal to 1.518 minus. 

Also, of the sirups analyzed^ fourteen gave an average per cent, of 
available sugar of 12.65 plus, while Iburteen gave an average per cent, of 
20.08 minus, or a total average of the twenty-eight equal to 3.68 minus. 

It will be observed also that, of the several lots of juice worked, nine 
gave an aggregate of 3,501 pounds of available sugar, while eleven lots 
gave an aggregate minus amount of 6,835 x>ounds; or, in other words, 
had these juices been all mixed in one lot, and had there been added 
3,331 pounds of sugar to tlie lot, it would have been practically impos- 
sible to have recovered a pound of that added or of that present prigi- 
nally in the juice. 

The table of sirups shows that, of the twenty-nine analyzed, fifteen 
gave an aggregate of 1,958 pounds of available sugar, while the remain- 
iug fourteen gave an aggregate of 3^152 pounds minus of available 
sugar; or, in other words, had these twenty-nine sirups been thrown 
together in one lot, and had 1,191 pounds of pure sugar been added to 
the lot, it would have been impossible to have recovered from this mix- 
ture a pound of the sugar added or originally present in the sirup. 

It will also be observed that during the process of manufacture there 
was lost 17.5 per cent, of the sucrose in the juice, 25>1 per cent, of the 
glucose, and 12.5 per cent, of the solids. 

It is noticeable that the loss of glucose was considerably greater 
than that of sucrose, and this may be due to the action of lime, which 
effected the destruction of glucose, as has been long known to be the 
case. It is probable that this decrease in the relative amount of glucose 
accounts for the fact that the average determinations with the polari- 
scope are more nearly those of analysis in the sirups than in the juices, 
they being only 8 per cent, less than the analysis in the case of the sirups, 
while they are nearly 22 per cent, less than the results of analysis in 
the case of the juices. 

The character of the canes worked may also be seen by the low spe- 
cific gravity averaging 1.058 and the low percentage of sirup which the 
juice yielded upon evaporation 11, for, as will be seen by reference to 
the woik of the small niill, the average of twelve lots of juice from 
canes grown upon the department ground gives 21 per cent, of sirup 
of a greater density also, in the juice, or nearly double the amount of 
that obtained above, while, as will be seen, the above specific gravity 
is that of juice from canes which have not yet attained their best con- 
dition, since, as the analytical results show, the maximum content of 
both sirup and sugar was found wiien the average specific gravity of 
the juices was 1.082, 

THE CAUSES OF FAILURE IN SUaAR-MAKINa FROM SOKGHUM. 

The preceding results of the investigations which have been made 
will serve to satisfactorily ac(iount for our own failure and the failures 
of others in their elforts at sugar- making from sorghum. 

Brieliy stated, the sevei-al chief sources of failure are as follows : 
1. The immaturity of the sorghum at the period when it is cut and 
worked. This may be due to late planting, as in our experience the 
I)ast season, or to the selection of a variety which requires more time 
lor its complete maturity than the season in any given latitude may 
give. The importance, then, of selecting only such varieties as will 
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mature sufficiently long before frosts, so as to give a reasonable time to 
work up the crop, cannot be overestimated. 

The time required for the several varieties to reach a good condition 
for working for sugar from the time of planting the seed has be-en 
fomid to be, from the results of our experiments in 1380 and 1881, as 
follows: 

Time from planning to ntaturity and mmher of days 



ISBh 



Varieties. 



<1 



1880. 



:s o 
|« 

II 

P 



Average. 



Early Amber. - * . 

Early Oolden 

White Liberian 

Bo 

African - 

Whit© Mammotli. , . . . , - . 

Ooipseeaiia — 

liegii|ar S<>rgho 

Lihk'a Hybrid. 

Bo.. 

Sugar Cdn© - - - . 

Ctooso: Ifeck 

Bear Tail ...... ... 

Iowa Red Top . 

Ke-WT' ' Variety . . , . - - . , . . . . 

Eiirly Orango 

Bo ................ 

Orange Cane ............ 

KeeaSana ............... 

Wolf Tail 

Gray TPp 

Iiibemn , ........ . . . 

Maatodon 

Ilonduras 

Sugar Cane 

Hybrid, Wallis,.* . 

White Imphee - . 

Ooose'JN'er/k 

White African 

West India Sugar Can© . 

Su{2;ar Cane . , . . . ......... 

ISTew Variety » . 

Early Amber — - . 

money Cane. - 



Average . 



96 
92 
92 
92 
108 
117 
122 
109 
118 
,96 
105 
99 
123 
109 
104 
92 
112 
116 
113 
113 
108 
112 
126 
123 
126 
112 
119 
108 
112 
103 
107 
131 
101 
101 
139 



106 
110 
110 

uo 

76 

85 
42 
75 
18 

106 
97 

103 
16 
56 
70 
92 
72 
86 
71 
89 
94 
90 
38 
41 

a5 

6^ 
8 
56 
72 
97 
49 
23 
51 
53 
15 



10.12 
10.02 
10.41 
10. 61 
IL 08 
9.82 
10. 60 
10-76 
9.78 
11.02 
11.36 
10.86 
11.34 
9. 76 
12. 64 
11.6;^ 
10. 73 
9. 91 
9.56 
6.78 
9,67 
6.79 
8,55 
8.66 
6.56 

7. 82 
9. 45 

11.90 
9.29 

8. 2l 
10. 70 

8.76 
8. 30 
10. 78 
7.68 



76 



104 
101 



7. 89 
6.62 
a 95 



87 
87 
102 
115 
101 
101 



87 
107 

83 
77 
93 
84 



8i.41 
6.90 
8. 88 
7.^0 
7.28 



108 
111, 



9.20 
7. 81 



53 



117 



79 



8 21 



186 
118 
135 
131 
128 
14^ 



21 



133 



43 



110 



39 



9.77 



111 



74 



8.39 
7.51 
8. 02 
7-91 
6.&3 
4. 97 



5.73 



87 
86 
90 
92 
98 
102 
112 
112 

lid 

98 
105 
104 
117 
109 
104 

92 
115 
116 
113 
125 
J13 
124 
129 
126 
137 
112 
119 
108 
113 
103 
107 
131 
101 
101 
136 



102 
107 
106 
110 



9.00 
8. 32 
9.68 
10.61 
11. 08 
8.36 
9.74 
9.18 
8.53 
9.95 
11,36 
to. 03 
0,58 
9. 76 
12.64 
It 63 
9.47 
9t01 
9.^ 
7. 59 
■8- 59' 
7.41 
8.23 
7.60 
5.77 

7. g2 
9.45 

11. 90 
9. 29 

8. 31 
10.70 

8.76 
8.30 
10, 78 
6.71 



7. 72 



9. 30 



CAUSER OF FAILURE SWAR-MAiaNa FROM SOROHUiyC CONTrNTJEB. 



By reference to the experiments made witli the small mill, and to the 
explanation made of the failure in making sugar in the large mill, it will 
te seen that there was a difference of nearly 100 per (i^nt. between the 
per cent, of available sugar in the juices of the suckered and unsuckered 
plats of sorghum operated upon, and that this dilference was obviously 
due to the presehce, along with the ripe cane, of a certain proportion of 
cane from suckers in dilerent stages of ih^maturity, the juices from 
which, as we have seen, contained a minus amount of availably sugar, 
aiad therefore diminished the yield otherwise attainable from the matilre 
canes. So also with the crop for the large mill, the successive plant- 
ings of seed produccid a lot of cane of almost every degree of <ievelQl>- 
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ment, except that of complete ripeness; since npt over 10 per cent, had 
matured its seed; a^id the analyses of the juices and sirups showed a 
result which was anticipated. It is therefore of importance, for the pur- 
pose of sugar production, that the crop of cane be not only ripe, but that 
it should be carefully suckered, or, if they (the suckers) be allowed tx) 
grow, that in cutting the canes for the mill these- suckers should be care- 
tully kept apart, wd removed to be worked up for sirup, for which only 
they are suitable. It is possible that some varieties of sorghum may l)c 
found in which this tendency to throw up suckers from the roots is not 
so strong: as in others, and, other things being: equal, such varieties are 
much to be preferred for sugar production. 

It should be the aim, then, to secure a good stand of sorghum at the 
first planting, since the replanting of such poi tions of the field as should 
fail at the first would destroy the equality of the crop, and unless time 
should allow of thifs second planting to mature, it would be far better 
to leave such portions of the field bare, imless such canes were reserved 
solely for sirup. 

2. Another frequent cause of failure is due to allowing the sorghum 
to remain some time after being cut up before it is worked at the mOl. 
That such a course may be pursued in cer.tain seasons and in certain 
localities without producing an unfavorable result has been estab- 
lished beyond much doubt ; but t)ie climatic conditions which render 
such a procedure possible are imperfectly understood at the present, 
and repeated experiments have demonstrated that after being cut up 
tlie juices are siibject to chemical changes which speedily result in the 
destruction of the crystallizable sugar. For the present, then, the 
only safe course to pursue is to work up the cane within at most 24 
hours after it is cut up. 

3. il third cause of failure exists in an imperfect method of defeca- 
tion of the jai(ie. The object of defecation, and the method by which 
it ifS accwmplislied, should be carefully studied and as thoroughly 
unders(30od by the sugar-boiler as is possible, for, although somewhat 
complex in its details, the general principles which underlie this 
iajportant step are few and easily comprehended. 

The juices of sorghum or of mai^se, like the juice of sugar cane or of 
beets, contain, besides sugar, several other substances, the removal of 
which it is the object of defecation to accomplish, and the more conj- 
pletely the removal of these other substances is effected the greater the 
I>erc^ntage of the sugar present in the juice which may be obtained. 

Among these impurities of the juice are certain organic acids and 
organic salts, nitrogenous matters, and salts of mineral acids, together 
with glucose and the mechanical imi)urities, as fragments of cane. 

The universal practice among sugar-makers from sugar cane is to add 
to the juice an amount of lime, generally as milk of lime, sufficient to 
neutralize the free acid tbund in the juice, and then to heat the juice to 
boiling: 

The effect of the lime is not only to neutralize the free organic acids, 
but to form with certain other of these impurities insoluble lime salts. 

The effect of the heat is to coagulate certain of the nitrogenous sub- 
stances present in the juice. 

Upon allowing the juice which has been brought to the boiUng point 
to stand a few moments there wiJl be found a heavy scum upon the 
surfa(ie consisting largely of the coagulated m^itters which luive me- 
chanically entangled and brought to the surface the fragments of cane 
and other mechanical impurities of the juice. At the bottom of the 
defecator will be found a sediment, more or less abundant, composed 



512 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



largely of the lime salts formed, and whichj generally being heavier 
than the juice, will soon settle to the bottom. 

If, however, the juice is very dense, it will occasionally happen that 
this sediment will remain suspended in the juice, neither risiiig to the 
surfa^ce nor settling to the bottom. In such event it will be found 
necessary to draw the juice, after skimming, into a cooKug tank, Or 
allow it to resuain in the defecator until these impurities shall settle j 
or it may be haLstened by adding to the juice, after skimming, enough 
cold water to dilute the juice, and thus diminish its density, so that 
the lime salts present may settle. By reference to the result of our 
experiments already given, it will be seen that this method may be 
pursued without loss of sugar. 

After the subsidence of these impurities the juice may be drawn off 
from above this sediment, and it will be found to be, if the operation 
has been properly conducted, quite clear and almost colorless. It is 
thep to be evaporated to a sirup as speedily as possible, and such ad- 
ditional impurities as rise to the surface, especially during the earlier 
stage in the evaporation, are removed by skimming. 

From the above the importance of removing all those impurities 
which have been rendered insoluble by the action of the lime and heat 
combined is manifest, since if allowed to remain it will be found that 
they are but imi)erfectly removed during evaporation, and consequently 
remain to a great extent in the sirup, causing it to be muddy in ap- 
pearance, impure in its composition, and disagreeable in quality. 

CHA-Ri.CTER AND GOMiPOSITIQN OF SORMUM JIJICE OHEIVIICAL 
' 'CHATsTGES 'IN SUGAR-MAKING-. 

In order that the sugar-boiler may understand the nature of this 
operation and the character of tlie pro])lem to be solved in deteGation, 
jis also to assist those who may desire to experiment for themselves in 
an effort to improve the present method, the following statement as to 
the character and chemical composition of the juice of Sorghum is given, 
as also an account of certain of the chemical changes to which it is sub- 
ject under certain conditions which naturally wotdd exist in the ordi- 
nary operations of sugar-making. 

SORGHUM JUICE. 

The juice expressed from the sorghum at or near maturity is a liquid 
containing quit<3 a large amount of suspended matter, giving it a color 
varying from green to a deep brown* This suspended matter is depos- 
ited to a greater or less extent on standing, and consists of very fine 
starch granules, colored violet-blue by iodine, and easily discolored by 
the aci(ls of the juice, fiber, and albumen, with the green coloring matter 
of the outer portions of the stalk, and sometimes a red coloring matter 
frbm the center of the stalk. 

After allowing it to settle a few minutes, it has a specific gravity of 
from 1.06 to 1.00, and contains in solution, in addition, the substances in 
su>*pension, most prominently sucrose, with smaller amounts of glucose, 
aconitie acid, soluble albumen, amide bodies, and inorganic salts. It 
can be treed from albumen, organic and soine inorganic a^iids, by means 
of basic acetate of lead, and this metho^^^^ in use in most 

laboratories in tie analytical determination of the content of sugar in 
the cane. The filtrate, after the addition of the acetate of lead, cofi tains 
in addition to the sugars niothiug which reduces Fehling's copper solu- 
tion with the exception possibly of a very small amount of amide sub- 
stances.'' ' ' 
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The following examination of a juice collected oni November 2, 1881, 
thoaf^h soinewliat late in tlie season and after a slight frost, will illus- 
trate some points in the general compositiOB : 

Whitfj Lihenan cane juicej No. 1678. 

Per cent, of juice - - 65i 00 

Specific gravity - 1 . (X>2 

Total solids -. , -...per cent.- 15.67 

Glucose ......do.... 2.17 

Sucrose by titration.. .... ...... do 9. 79 

Sucrose by polarization ------ ...... ...... ...... do, ... 9. 15 

Solids not sugar . ^ ^ . do .... 3. 51 

Containing — 

Albumen ...per cent.. .13 

Amido bodies, including ammonia saltg - - — do . 37 

Nitrate 6f potash ...i.. -.i-. . ......do.... .01 

Inorganic ash ------ — - - -7-- - — do.--- 1» 12 

Organic acids and fiber .... . . .... . - . - - - - - do - ... 1, 90 

The inorganic part of the juice consists of soluble silica, iron^ lime^ 
magnesia, potash, phosphates, sulphates, chlorides, nitrates. 

All attempts to detect gum or any carbo-hydrates other than glucose 
and sucrose in the juice, before it has changed its character by standing, 
have failed. 

After the juice has been left to itself, with or without the addition of 
ferments, it undergoes certain changes. 

In the first place, it deposits a white substance which, under the mi- 
croscope, shows the organized structure of starch. The granules are, 
however, much smaller tlian most starches, and do not give as deep a 
blue color with iodine, the color fading out in a short time. On longer 
standing there collects a greenish precipitate on the surface of the 
starch, containing fiber, albumen, and coloring matter. The superiiataut 
liquor, however, never becomes entirely clear. 

Buring the course of frdm twenty-four to forty-eight hours in w^irm 
weather fermentation sets in, even with no addition of yeast. The pro- 
ducts are not strictly those of the vinous fermentation, neither are they 
entirely like the lactic. Much lactic acid is, however, formed, together 
with a large amount of mannite and a smaller amount of alcohol, acetic 
acid, glyceiine, and succinic acid. The same thing takes place even 
when quite large quantities of yeast have been added to the juice. 

If the juice immediately on extraction is filtered through paper and 
allowed to stand, the cellulosic fermentation sets in, and over night 
white clots of cellulose, or a similar substance, settle out on the walls 
of the containing vessel. What the products in solution are, under 
these circumstances, has not been investigated. If the expressed juice 
is immediately mixed with numerous slices of fresh cane and left to 
itself, lactic fermentation is probably the form to be expected. The 
saiiie form of fermentation always occurs on adding slices of cane to a 
pure sugar solution. If, however, to the juice suificient slices of cane 
are added to fill the vessel as nearly as possible with them, then the 
mucous fermentation takes place. After a few days the liquid becomes 
sticky, and alcM)hol precipitates from it a ropy slime, not eavsily soluble 
in water, and resembling the gum found in many sorghum sirups. 

THE ACIDITY OF CORN ANI> SOEGHUM JUICES. 

The juices of four varieties of sorghum and two of corn have been 
examined at various intervals during the growth of the canes to de- 
termine their acidity, and with the result presented in the following 
tables. 

3S Aa 
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While it is impossible to draw any Yery definite pfene^ral conclusions, 
owing to the great irregularity in the amount of acid present in juices 
expresaed from canes in the same stage of development, it is apparent 
that in all but one of the varieties which have been examined there if 
a greater amount of free acid in the juice during the later stages os 
growth. Two of the sorghums show besides an apparent decrease to 
about the eighth or ninth stage, followed b,\ an increase later on in the 
development of the canes. Beyond these conclusions it is impossible 
to'^go. ' ■ . ' , 

The determinations were made in the following manner: 

The method employed for the volumetric determination of the acid 
present in sorghum or maize-stalk juice was as follows: 

50 C. c. of the juice, usually of a greenish or greenish-brown 
color, was titrated with, a fiftieth normal solution of sodium hydrate 

The acid was Calculated as malic acid =(H2 C4 H4 O5). 
1 c. c. of f!^HNaO==, .00134 malic acid. 

As the most practical indicator for the final test of saturation of the 
acid juice by soda solution, a dilute solution of extract of losrwood was 
used, which, when added to the juice containing a slight excess of 
ISTaOH, turned to a bluish-purple or violet color. This final reaction 
was made in small porcelain dishes, into which a few drops of juice 
w^ere brought and some drops of logwood added by means of a glass 
rod. Before this point of neutrality was reachedj red and blue litmus 
, pap.6r was employed, ^■ . , \ 

The calculation was as follows : ' 

Of No; 62i^ sorghum juice, 50 c. c. required^ 

1; 44 c, c. of f^HNaO solution for saturation; hence 100 c. c. of juice 

44x2=z88..0.,. ' ' 
2. 88, X . 00134 (malic a<iid)=, .11792. 
.11792 (malic acid) 



^•1.0600 



(specific gravity of jmcer > '^^^^^^ 
100 c. c. of juice, 

SORGHITM JITICE ACIDITY. 
Early Amber, Row 1. 



Date. 



Stage. 



of; 

analysis. 



0.0. of 

for 100 c.c, 
of jxiice. 



Specifio 
^ravityof 
juice. 



Per oetit. 
of acid 
&8 malic. 



'July 
JtiI'v 
JalV 
JiilV 

Ank^ 

All!?. 

' Anjr- 

iS<'pt. 

S<pt 
Sept. 



2.3 . 



332 

359 
351 
411 

,441 
50] 

.... 578 
819 

■ 'SjO 
, , 888 
5)42 
1, 004 
1, 059 

1, lis 
1, 220 



100 
120 
124 
96 
120 

im 
m 

192 
156 
136 
160 

mi 

196 
23(5 



L041 
1. 047 
1.049 
1. 053 
1.058 
1. 06G 
1. 072 
1. 083 
1.. 080 

1, (m 

I. 091 
1. 091 

1. my 

1. 081 
1. 0S8 



.123 
.128 

.153 
.158 
.121 
. 151 
.195 
. 242, 
. 238 
. 192 
. 167 
. 196 
. 236 
. 243 
. 291 
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80RGHUM JUICE, ACIDITY— Continued. 
Golden Sikup, Eow 4. 



Date. 



J"nly 27 
Aug. 1 
Au-. 8 
Aug. 19 
Aug. 24 
Aug. 26 
Aug. 29 
Aug. 31 
Sept. 3 
Sept. 7 
Sept. 17 



! I c. c. of 

j Xumber | -^-rr vin' Specific 
Stage.! of j 50-^^^'*^ gravity of 
j analysis. !for 100 c. c. i juice. 
I of juice. I 



391 
504 
581 
763 
822 
854 
893 
945 
1, 007 
1, Q62 
1,223 



132 
156 
160 
184 
152 
196 
172 
192 

ir4 

180 
252 



1. 039 
1. 073 
1. 075 
1. 083 
1. 085 
1. 086 
1. 079 
1. 089 
1. 091 
1. 095 
L087 



Per cent, 
of acid 
as malic. 



SORGHUM JUICE, ACIDITY. 
Wolf Tail, Row 21. 



Date. 



Stage. 



Number 

of 
analysiH. 



c. c. of 

N Specific 

50 ^^'^^ gravity of 

f^^-^Af\n^ juiC6. 



forlOOc.c, 
of juice. 



July 21.. 
July 28., 
July 29., 
July 30., 
Aug. 1. 
Aug. 10., 
Aug. 16., 
Aug. 20. 
Aug. 25., 
Aug. 30., 
Sept. 1., 
Sept. 5., 
Sept. 9. 
Sept. 14-, 
Sept. 27. 



404 
425 
453 
474 
516 
622 
696 
783 
846 
913 
964 
1, 029 
1, 087 
1,175 
1, 254 



128 
120 
122 
84 
92 



108 
156 
120 
152 
148 
152 
156 



L043 
L 042 
1. 049 
L 053 
L 054 
1. 066 
L 077 
L 065 
L 078 
1. 086 
1. 087 
1. 084 
L 094 
1.090 
1.086 



SORGHUM JUICE, ACIDITY. 

OOMSEEANA, ROW 25. 



Date. 



Stage. 



ITximber 

of 
analysis. 



o. c. of 

for 100 0.0. 
of juice. 



Specific 
gravity of 
juice. 



July 28.. 
Aug. 2-, 
Aug. 11.. 
Aug. 11.. 
Aug: 11., 
Auir. 16., 
Aug. 16.. 
Aug. 21-, 
Aug. 26.. 
Aug. 30., 
.Sept. 2-, 
Sept. 5- 
Sept. 9. 
Sept. 15. 
Sept. 27- 



522 
632 
633 
634 
701 
702 
788 
866 
917 
976 

1, im ■■ 

1,091 ' 
3, 184 i 
1,258 I 



132 
64 



92 
72 
63 
80 
80 

100 
96 

100 
68 

152 

160 



1. 032 

L 035 
1. 045 
1. 044 
L 043 
1. 055 
1. 055 
1. 062 
1. 061 
1. 072 
1. 075 
1. 073 
1. Otio 
1.076 
1. 072 
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CORN JUICE, ACIDITY. 
Egyptian Sugak Corn, Plat 1, 



July 25. 
July 26. 
Aug, 1 . 
Aug. 6. 
Aug. 8. 
Aug 9. 
Aug. 17 . 
Aug. 18 . 
Aug. 23 . 
Aug. 27 . 
Aug. 31 . 
Sept 2 . 
Sept 7 . 
Sept 10. 
Sept 10 . 



Date. 



Stage. 



18 



Number 

of 
analysifl. 



366 
372 
481 
575 
585 
597 
729 
760 
805 
880 
934 
990 
1, 051 
1,104 
1,110 



c. c. of 

N' 

5^-HNaO 

forloOc.c. 
of juice. 



Specific 
gravity of 
juice. 



152 
122 
152 
liO 
124 
164 
184 
92 
148 
136 
80 
1, 04 
1,32 
1, 48 



Per cent, 
of acid 
ag malic. 



L 034 
1. 030 
1.050 
1. 036 
1. 034 
1. 043 
1. 0.38 
1. 083 
1. 053 
1. 062 
1. 040 
1. 061 
1. 073 
1. 042 
1.047 



. 121 

.197 
.156 
.197 
.181 
.159 
.211 
.228 
. 117 
.186 
.175 
.100 
. T29 
.109 
. 190 



Lindsay's Horse Tooth Cokn, Plat 2. 



July 
July 
Aug. 
Aug. 
Aug. 
Aug. 
Aug, 

Aug: 

Aug. 
Sept. 
Sept 
Sept. 



10. 



Bate. 



Stage, 



Number 

of 
analysis. 



367 
373 
482 
484 
576 
587 
806 
881 
935 
991 
1, 052 
1,111 



c. c. of 

forlOOc.c. 
of juice. 



152 
128 
156 
1.32 
118 
112 
112 
140 
116 
56 



Specific 
gravity of 
juice. 



1, 033 
1.030 
1. 040 
1.050 
1. 041 
1,040 
1.042 
1. 041 
1. 050 
L056 
1.0S2 
1, 061 



Per cent, 
of acid 
asmaUc. 



.197 

.166 
.201 
.168 
.151 
.;144. 
.144 
. 180 
.148 
.071 
.08;i 
.157 



IIUPOBTANCE OF A GOOD MILL. 

It is most desirable, in order to secure the best results possible, that 
great care be exercised in the selection ofa mill, since, as is well knowUy 
there is, even with the best mill, a vei^y considerable amount of sugar 
left in the bagasse. According to the testimony of an e5:perieiiced 
sugar chemist and engineer, it is probably true that nearly if not one- 
half of the sugar present in the cane of Louisiana is left in the b^igasse, 
for he says: 

To a great many it may appear startling that al>out 50 per cent, of the sugar 13 left 
in the cane after It passes through the ordinary mill. Some whp doubt this hase their 
opinions on the apparent dryness of ordin?iry bagasse, while others arrive at their 
conclusions from experiments which, from their nature, are fallacious. The fallacy 
lies in the high percentage of juice claimed for the mills. It is probably quite correct 
tliat by taking a few hundred, or even a few thousand, pounds of cane, and passing 
them carefully through a good mill ^ such high percentages may he secured; but with 
the average mill, grinding iii the ordinary way, I have reason to believe that the per- 
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cent age of j uice obt ained, on tlie wliole wei ght of tlie cane, is more frequently under 
tifty than over. , ■ ' 

The above estimate of loss is tin doubtedly t^o bigh , biit all are agreed 
that there js a very great loss in this operation of expressing the juice. 

To illustrate this more fully, let us take the average results of the 
analyses made in 1881 of the sorghums dm-ing those three periods when 
the best results in sugar were fonnd. 

The average composition of the juices at tails time was as follows, and 
it must be remembered that these canes were passed singly through a 



mill, giving, as wiU be seen, excellent results in juice: 

Percent. 

Juice expressed ,w p ^ - . - • - . . 58. 57 

Sucrose in juice ..... .... ^ — . . 16. 18 

Ghicose in juice . . , ^ . . . ^ . . . . . , ..... ^ . . . 1. 83 

Solids in juice..,-,..... ...... 3.07 



Eut 21v08 per cent, of the juice, the amount of total solids, is 12.35, 
¥;^hich, subtracted from the percentage of juice, leaves 46.22 per cent, 
as the amount of water expressed in the juice. 

Now, the amount of water actually present in the cane at this period 
is probably not less than 75 per cent., which would leave in the bagasse 
28.78 per cent, of the weight of the cane as water, and since the bagasse 
constitutes 41.4;3 per cent, of the weight of the cane, there would still 
remain in the bagasse 69.47 per cent, of its weight of water. This to 
the ordinary observer would appear incredible, since the bagasse is so 
generally spoken of as being perfectly dry as it passes from th6 mill. 

It is obvious therefore that, since even a good mill leaves 38.37 per 
cent, of the water of the cane in the bagasse, there also remains along 
with tliis water a large amount of sugar, and that this amount, if not 
equal to that estimated above, is yet sufficiently great to demand that 
only such mills should be used as will secure the greatest percentage of 
juice. 

If in the above calculation the amount of sugar lost is in proportion 
to the per cent, of water remaining in the bagasse, it is clear that 46.22: 
28.78:: 9.477: 5.901 ; i. e., while in the expressed juice there is an amount 
of ^ugar equal to 9.48 per cent, of the weight of the cane, there is an 
amount of sugar equal to 5.90 per cent, of the weight of the cane left in 
the bagasse, equal to 62.27 per cent, of the amount actually expressed 
in the juice, and equal to 38.40 per cent, of the total amount present in 
the cane, which, as will be seen, is equal to 15.38 per cent, of the weight 
of the stripped stalk. 

From this it would appear that the general estimate as to the pro- 
portion of sugar actually recovered in a marketable condition is not 
far from the truth, the several sources of loss being given as follows: 

Per cent. 



Left in bagasse 6 

Lost in skimming 2.5 

Lost in molasses 3 

Kaw sugar obtained. 6.5 

Total in cane--.- ^ 18. 



LOSS OF SUGAR IN THE BAaASSE. 

In a previous report some results were given, whicli, through an 
oversight in the calculation, were erroneous, and these results are 
again repeated, in order to correct the error. Two varieties of sor- 
ghum and one of maize stalks were selected for the experiment. Gare- 
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Mly selected stripi)ed stalks of eadi idnd were taken , and, in ovd^t to 
obtain an average, each stalk was split lengtliwise into halves. The half 

of each, kind wi-is caref ally weigheil, dried, and analyzed',; the 'otlier half 
of each variety was passed tlirongh tlie ini]l, and the bagass^. weighed, 
dried, and also analyzed. From the results given below, it will be seen 
that in each case the j^er cent, of water present in the cane was less than 

the per cent., remaining in/tjie bagas.se'5 .the average' pf:3r eent., of w.ater 
in tlie three varieties of ,cane aiialyzed' being 80.2 per cent., while the 
average per cent, of water in' the tliree bo^gasses is H5f}^ per cent. This 
rather surprising resnlt is of coiirHC due to the 'fact that the expressed 
juice, wliicli a\^eraged 48.241: x^er cent, ot* tlie weiglit of the, strip|")ed stalkSy 
contained a; larger percentage of solid matter than did the 'fresh cane... 
; It will be observed also in these results that the , amount of 'sugar 
expressed' in 'the juice was, greater in proportion than would be; due to 
the amount Qf water expressed, for while not more than half the water 
was e3:pressed, it appears that an average of four- fifths of the sugar in 
tile cane was expressed with the water. From the published results 
of nuiiierous other experinjents, it wonld appear that the proportional 
amount of sugar which is expressed with the ordinary mill pressure is 
liot a constant quantity, but depends upon the amount present, since the 
Mlowihg results show a wide variation in this respect ; for, while the 
per cent, of water in the Ilonduras and 'Sugar Corn were nearly the same,,, 
as also, the' per cent, of juice expressed, tlie total sugar found in the' Hon- 
duras was nearly , twice the amornit iVfUiui in tlie Suga.r, Corn, and wh,ile 
only 15.3 per 'cent, 'was 'lost in tlie bagasse from the, Sugar, Oo,rB, there' 
: was 23.,8 per cent,, lost in the bagasse from the Honduras.. ' 'These experi- ; 
nients are of so great practical importance that this matter should be> 
'Bibrfe: thoroughly investigated. ' ■■^'''''''v'^''^''^^^^ 

LOSS of sipgar in the lagdRse, . , ■■' '.''.'-y,;:':'''';'"''^'' 
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'ACTION of' LBIE UP,OK THE. GLUCOSE AND ■SUCROSE '13^ ': JUICIGS I)trfe^,' 
' „' ■ ' .ma. EYAPOUATION... 

In the tliree. sets.of ,ex'perimentsv thexesnlts of 'w.Meh.,'are:given;helow',' 
a solution of the strength given eqnal in volume to 2,()i)0 e. c. was plaeed 
in a lar^^ glass liask and boiled in the open air over a- gai^ stove 
■■several 'hours,.,, .. , . ' ■ . \ . .''y : 

': 'Samples were' taken' at firsts andat varyin'g intervals ''during.. the':pro-' 
,eeKS of 'boiling:, .and.snhjeete.d'to analysis. .These' samples. 'were always' 
.taken jnst' after thO'evaporated'water'had heen'Teplacedw " ' T.h0 amount 
evaporated was deterhiined hy graduations npon the side of the ijasli., 
but on account of the width of ihe colninn of liquid it was difiBcult at- 
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ways to briii^ the s()liition back to the exact volume of the origiT)al, and, 
doubtless, some of tlie irregularities recorded below are due t6 tMs 
c^use.'' ■ ; , ■ ", 

In each sam])le taken for analysis the acidity or alkalinity, glucose 
and sucrose were determined, the sugars being estimated by the same 
methods used in the analysis of juices. 

In the series of Bxpeiimeuts ^^^o. 1, no color appeared until sample 
No. 5 was taken, at the end of four and a half hours' boiling; the solu- 
tion then bepame gradually darker until sample Ko* 8 was taken, which 
was very much darker than sample ]N"o. 7, 

No. 9 was still much darker, and then the coloration proceeded grad- 
ually until the end, sauaple No. 11 being of a sherry- wine color. 

In the series of Experiments No. 2, there was a gradual darkening of 
color till the end, sample No. 24 in this serieis resembling a dark 
whisky in color. 

In the series No. 3, sample No. 1 was colorless ; No. 2 was dark-brown 
with a heavy precipitate. The color gradually darkened to the end. 
Sample No. 12 was a very dark-red wine color. 

EFFECT OF LIME DUEING EVAPOEATION OF JUICES. 
Experiment No. 1.— lime added to solvMon. 
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ExpERIME^^T No. 2. — A little lime added to solution. 
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EFFECT OF LIME DURING EVAPORATION OF JUiCES—ContiJiued. 
BxFBmumfT 'No, S.-^Miwh Ume added to solution. 
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In considering the results of the aboye experiments, it will be ob- 
served that in the series of the first experiment, where no lime was 
added, there was a continuous increase in the amount of ^Infeose and 
a deci^ease in the amount of sucrose as the result of the boiling, but 
it will be observed that after an interval of two hours the actual loss in 
sucrose was only .09 grjim, while the increase in t^he glucose was .64: 
gram; but, as is well knowp, the .09 grand sucrose would furnish by its 
inversion only .0947 + gram of glucose, which is much less than the |?ain 
shown. It is probable that the commercial glucose was composed of 
Other compounds largely intermediate between starch and glucose— com- 
pounds which would have ho effect upon Fehling^s solution, but which 
by boiling were readily converted into glucose, or some copper-reduc- 
ing compound. 

The general result, however, is manifest, viz., the rapid and continu- 
ous inversion of the sucrose present, until at the close of the experi- 
ment sample 11 showed no sucrose present, and ah increase of over 800 
per cent, in the amount of gj^ucose. 

The increase in the acidity of the solution is noticeable, amounting to 
800 per cent, and determined by the amount of lime required to neutral- 
ize the solution, 1,000 c. c. teqiiiring at the beginning only .004 gram, ^ 
but at the end of the experiment .032 gram. It will be observed that 
this increase was by no ineans constant, but was most marked after 
about eleven hours' boiling. 

In the series of Experiments ^^0, % where a small amount of lime was 
added to the solution, it will be observed that the solution, at first al- 
kaline, becomes, after about nine hours^ boiling, slightly acid, and this 
acidity increases steadily to th e end of the experimen t, until at th e end 
of thirty^five hours' boiling the amount of lime necessary to restore 
neutrality was twiee as much as that originally added to the solution. 
It will also be observed that after the solution had become distinctly 
acid the inversion 6f the sugar became much more rapid. 

It will be seen, also, that during the earlier periods of this experiment 
the amount of glucose increases but slightly, although there is a grad- 
ual decrease of sucrose. This is doubtless due to the fact that the action 
of the lime is mainly exerted in the destruction of glucose, as has been 
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sliown in previous reports to be true in our experiments in sugar-mak- 
ing from sorghum and maize juices. 

The practical point, however, to be observed is, that so long as the 
solution remained distinctly alkaline there was but very slight loss in 
sugar and slight increase in glucose, two desirable conditions in the 
economical production of sugar from sorghum. And it is also to be 
remarked that, so f^oon as this alkalinity was destroyed through the 
formation of acid products during the boiling, the inversion of sugar 
became rapid, and the accumulation of glucose becomes very marked. 
These results are obviously most undesirable in sugar-making. The 
conclusion thus far would be that the solution should be, during boiling, 
kept slightly alkaline. 

In the series of Experiments l^^^o. 3, where a larger quantity of lime 
was added t<o the solution, tlie efiecfc at the outset was to remove from 
the solution as a precipitate about half of the sugar, and the remainder 
during eighteen hours of boiling was found to be unchanged in amount; 
on the other hand, the action of this excess of lime upon the glucose 
was very marked, effecting practically its destruction within two hours, 
and producing from the glucose other compounds of high color, which 
dissolved in the liquid and gave it a deep wine-red color. 

It would appear from this last series of experiments that an excess of 
lime has no action upon cane sugar, as has already been established, 
and that its effect is to diminish rapidly the glucose presetit, and darken 
the solution. 

The above experiments corroborate the results of our practical work- 
ing with large quantities of juice, ^nd explain fully the loss of glucose- 
shown to be present in the fresh juices, but which was found in com- 
paratively small quantity in the sirups manufactured from these juices. 
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APPENDIX. 



Tn tlie following' appendix there will be found the reports of the engi- 
neer, Mr. Harvey ; of the sugar-boiler, Mr. Lynch ; and of Mr. Parsons, 
niy assistant^ to whom was intrusted the collection of data during the 
work witli the hirge ^^ugar-xnill. 

The inform ation embodied in all of them will fully corroborate all 
which has been already said as to the reasons for failure, as also give 
good reason to anticipate success in the tuture. 

There is also appended a bibliography of sorghum, arranged chrono- 
log"ieally, and a general index for the several reports ujjon sorghum 
and maize, to be found in the Annual Eeports of this Department for 
18T8j 1879, 1880, and the present volume. 

Dr. Peter Collier, C/< ems/: 

Sir : I liave the honor to siilumt the followiiig brief statement, embodyin 
densed form a report of my observations in connection with Ijhe manufacture of sirup 
and sugar from sorghum whUo engineer in charge of the in^chinery used for this 
purpose at the Department of Agriculture, 

Work was commenced on tlie 26th of April with one of Colweirs thtee-roll hori- 
zon tal millS; having a general capacity on ordihary hard stalks of two and a half tons 
per hour. 

The mill worked well ; the bagasse was good and dry ; the open evaporators and 
the vacuum-pan every way sat isfactory. Used Blake's vacuum-pump, wliich, after a 
new set of simiigs had been added, also worked satisfactorily. The engine was con- 
nected with the centrifugal with an eight-horse power, and wotked tihusuany well. 
All the machinery, in fact, was in number one order, giving no ttouble whatever dur- 
ing the entire seastui. Did not have to stop one hour from the time work commenced 
till the work closed on account of the machine J y. 

The tjo all ty of the staliis delivered to the deparlment was, in my opinion/poor, evi- 
dently not being ripe enough. A great deal of rust was noticed in th© cane, owing 
probably to the clrought. , 

The general managemeiit of the juices was in charge of Mi^. Lynch, a practical 
sugar-inaker from Baltimore, while the defecation was in charge of Mr. Buvall, an 
experienced defecator. 

The sirup, before the sugar was separated, was very light and of excellent quality^ 
and measured nearly 000 gallons. One hundred and sixty-live pounds of nearly white 
sugar was obtained from the sirups made this year. A small amount 6f a second crys- 
tallization of the sirup, purged froih this sugar, was also notice^^^^ j 

The gumniinesF?, which gave so much troulbie last year, occasioned partly by the way ; 
the vacuum-pan was h andled and partly iu the centri fugal, caused no trou ble this year, '( 
showing that with prox>er treatment and proper handling of tlie Vatiuum-pan, and a \ 
properceutrifugaljthisgum, so-called,willnot be any serious iuconvenieiice to the sugar. 

The sirups made this year were all very fair vrith one exception, no disagreeable \ 
sorghum taste, so-called, being generally noticeable. No difficulty was found in sell- i 
ing this sirup tt) wholesale dealers at 33 cents per gallon. ; 

I^umber of pounds of cane crushed, , — — — . 458, 444 

Number of gallons of juice obtained . . — 26^ 794 

iSfiimber of pounds of sirup obtained- — . ...« 34, 985 

Niimb^r of gallons of sirup obtained. — ^. 2^ 977 

I^umber of pounds of sugar obtained ...... I*..,, ri... 165 

It was necessary to employ seventeen men in working this sugar-mill, laborers being 
paid $1.50 per diem, skiuiiners §1.75 per diem, aud lUm-ieeders ,fi.25 per diem. One and 
one-half tons of soft Cumberland coal, 2,240 pounds to the ton, >vere used on aii average 
run from 6 o'clock a. m, till 10 p. m., costing $5.50 per ton delivered at the departuieiifc. 

Aniouiit paid for labor and running mill.-:-.. 1.,, J. ^1, 342 11 

Amount paid for coal and wood-..-.. ..- . 325 48 

.Total.-.....:..-.,,... .1,667 59' 

Very respectfully, 
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' . 81"]X;01'TICAL STxVTEMEKT OF'ME. laSTEll LY^t'Gli, ■ ' ' , 

. M,r.'Fot:cr Lj'iicli, wiiO'liiititlie general man ageiripnt of, the sorghum' hiisiiiess,, super-, 
.iiitA'i!cHi)g-'its ';mMir,,(Ucti*r(3' 'iB^ jiiiei^, eirtipvaiid sugarj says that' he has had, fifteen 
years' experience as a siigar-hoiler v/ith Cuban mohxsses, cane s«gar, grape sugar, &c. 
That of the 206t gaHous of light sirup obtained Octoher 5 aiid 6, 1881, there Were 
from 175 to 200 pounds of sugar ohtaiiied— nearly one ponnd per gallon. It was good 
Biigar, wortli 8 to 9 ceiltB a, ponnd wiioiesale. Won Id polarize between % and 98. 
No speciq.! means were used to obtain this resnlt. It was boiled to a proof that would 
granulate. The juice irom wliicli this was made contained on an ayoragO: from .2.8 to 
di per cent, of gin cose aud from 11 to 12^ per cent, of cane sugar. 

The mill worked excellently, and every i>article of j uice possible was extracted. 
Had this same quality prevaiied with all the season's juice, the same average auality 
of sugar would probably have been obtained every day. 

The only canes really worth anything were those worked that day. On other days 
the proportion of glucose was grejiter, owing to bad cane. Bo not'think the quality 
of sirup ^iiade this year as fair an average as might be expected with fair soil^ fair 
climate, &c. Good soil ought to raise from 16 to 18 tons of stripped stalk. 

For the resultg of the season's work no blame can be attached to the machinery or 
anything else. The only cause fqr failure to make sugar was that the cane was not 
sutticiently ripe. 



' ■ STATEMENT OF THE' FARMER, L. J. CULVEIl. ' 

On Tuesday, May 10^ I began planting the sorghum, using ''Link's Hybrid" and 
"Early Amber" seed. I planted about thirty acres of each Variety, but very little of 
it sprouted, owing to the cold, damp Weather that immediately followed the sowing. 
On the S7th I commenced replanting the same varieties, and this lot of seed was nearly 
all destroyed by worms. On June 7 I commenced replanting the time, and fin- 
ished the work June 18. This third lot of seed was rolled iii coal-tar in order to drive 
away the worms. It sprouted quickly, but on July 15 the cane did not average ono 
foot in height. I began cutting the caiie September 19. 



■ ,WA.SHiNGT0NiD.C.,'.?ro^ym??:cr2, 1881; 

Prof. Peter CoLLiEB, 

Chmisi, Depari7nenf of Agricultm'e : 

Sir : Herewith I present a report of the work done at the sugar-mill betw 3en Sep- 
tember 27 and October28, 1881. ' 

MacMiier)/. — The machinery was in charge of Mr. John Harvey, engineer of this 
department. His report is appended, and states that everything about the machinery 
was satisfactory, the only drawback being an occasional lack of water in thecondeti- 
ser connected with the vacuum-pan ; this lack of water prcA^onted as rapid evapora- 
tion from the vacuum-pan as might otherwise have been attained, but the sirups 
made seem not to have been injured by the longer hoiiing and the slightly higher 
temperature of the vacuum-pan. 

Management of juwes.— -The practical treatment of the sorghum juices Avas in charge 
of Mr. Peter Lynch, of Baltiuiore, Md. Mr. Lynch is a sugar-boiler of fifteen years' 
practical experience in the , working of Cuban molasses for sugar ; he has als() had. two 
years' experience in working sorghum juices at Crystal Lake, Illinois. Mr. Lynch's 
inanagemeut was such, in my opinion, as to afford the best results obtainable from the 
juices furnished. A synopsis of his report is, appended. 

Anahjses and cdlculai ions, ---The undersigned has kept a careful account of the amounta 
[ of cane and juices worked, and of the products obtained in form of molasses and sugar ; 

durin^^ one week's absence /this part of the work, was in charge of Mr. C. Wellington 
^ of this division. The analyses here represented were maide by laboratory assistants 
who have had such an amount of experience during the past two years as to entitle 
the results obtained to the fullest confidence. 

Meihods of dnahjsis —The methods used in these analyses were those detailed in 
Annual Report of this Department, 1880, p. 42. 

Polm-iscope tests. — Each juice and each sirup was polarized in order to have a check 
on the analyi^es made by the other method. It appears that when a juice or a sirup ia 
" noTuial," that is, when it contains a much smal3er amount of uncrystallizable sugar 
(glucose) thaii of crystallizable sugar (sucrose), the results are foirly comparable with, 
those obtained by analysis, being usually a little lower; but when juices or sirups 
are abnorfnal,'' that is, contain more glucose than sucrose, the results obtained by 
the pohu'jscope are no ](H5ger trust worthy. 

(^w7ii^/ o//Mict^<f.— -Exc,ej»t 'oii the afr:eriioon of 0(;tober,4 and the morning of ,Octo- 
'h(U' 5, the a^mou Ills of ' glu'cose and so/lids not sugar in the juices were either in excess 
of the amounts of sucrose,. 01,'. nearly eq \u\l thereto, ;i.s tO;a,ft'ord no^ reasona,ble ground 
' ' for the belief that 'any coiisid«ra.l*le^^(;T'yst;iJ,liz'!:tion conld he 'expected. It is generally 
conceded by practical augiu-iaaker-s that when the aiuoiiut of substances. riot crystal- 
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liz able sugar are equal to or escetxl the aniouDt of crystallizaMe sugar in any sirjip, 
little or DO crystallization Can take place : certainly nof enough to pay for separatini^ 
the crystals. And, further, it is known to be a fact that the gimter the excess of 
cryatallizable sugar above the glucose and other Boliiis in the sirup, the greater will 
he the amount of crystals which can be recovered from the sirup. 

Quality of sintp^?.— The sirups obtained were Huch as would be expected fi'Qm the 
composition of the juices worked. Those made on October 5 and 6, from the juices 
extracted October 4 and 5, were a very light color, pleasant taste, and have already 
furnished 200 pounds of very higli-grafle raw sugar ; they are now again cry stallizing 
and will furnish a considerable additional amount of crystals. 

It is probable that the sirups made on October 19 may ftirnish some crystallizable 
BUgar, as may also Lseveral other samples made on the Sth, 11th, and 17th of October. 
The latter can hardly furnish enough to pay for the expense of separation Irom the 
molasses. 

The siruj^s from wliich no crystallization may be expected were in nearly every case 
of medium color, good body, and were remarkably free from the raw, unpleasant taste 
so frequently noticed in sorghum sirups which have not been properly made. Mr, 
Lynch, who is a practical judge, affirms that they are worth on an average fully ten 
cents more per gallon than Cuban inolasses, and that they are well adapted for use, 
without refining, for domestic and bakers' cooking. An olfer of 33 cents per gallon for 
the whole lot has already been made. 

Tables A, B, and C, presented on page 50^>, need no explanation. They represent, 
it is believed,, all the more important jiractical results attained, so far as such results 
can be expressed in figures. 

In conclusion, I 'would state that this season's experience in the sugar-mill has de- 
veloped the tpllowing facts : 

let. The canes used were, with one exception, too immature. 

Sd. The juices were, consequently, not of snch composition as to give any promise 
that the sirup made from them could furnish any considerable amount of crystals. 
(See this report, Table B, page 506.) 

3d. The sirups were, consequently, of such composition as, could not be expected 
(except with two or three exceptions > to furnish crystals in any payiii^ quantities. 
(Tahle C, page 508.) 

4th. Those sirups which would not crystallize as well as those Avliich ^ould were of 
good color, body, and taste, and well' adapted for cooking purposes. They found 
ready sale at 33 conta per gallon for the whole lot. 

5th. The reason assigned for the poor quality of the canes, and, consequently, the 
low percentages of crystalli?;able tiugar in the sirups, is tha-t the sorghiim seed were 
thrice planted, in conseqtienfe of cold weather and the ravages of cut- worms. These 
circumstances prevented the caine from being sutficiently matuire when the tinie for 
working came. 

"^ry respectfully, 

■„..■' HENRY -B., PABSONS/^'sais tot 
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ADniial 
report. 



Analyses of jnices from aorg-Jjiims Not?.! to 87, inclusive... 
Aiialyseis of maize juices, avtjTa^ie of, for eacli stag;e ...... . 

Analyses of maize stalks dTiriug season .......... . . - . . 

Analyses of sirnps and SR,i>,a;rs received from abroad, table 

Analysis of soil in sor.2;hnni plat. ----- . . . . , . 

Analyses of sorgiiunis, iiveraa^ of, I'ai; (.^acli stage 

Analyses of sorglium bofoi'o aiul after frost . . . - . - - . . . .. 

Analyses of sorghum duriuf^ s<^ason - 

Analyses of sorghum and maize gra.pliically shown ....... 

A nalysis of sorghum seed .... . , .,.-.>.,>...,....... .\ . ... . 



Aualysea of sorghum seeds, tfiblo Of 

Analyses of stalks, bagasSe, and leaves of sweefc com and sorghuiu, calculated to the 

dry substance . , ^ ..... .1 

Analyses of sugar canes — butt, middle, top 

Analyses of sugar-cane juices . . . - . .^ : . j ^ , 

Analytical processes for examination of canes....,-.:-..-.-...--. ... ........ 

A J iparatus and mill used .... u : , 

^Apparatus used , ■ 

Ask in sorghum juices - 

Aeh from sorghum canes and juices, analyses of 

Ash of canes and J dices of sor,;:hum , composition of , ^ . 

Ash of sorghum juice, composition of: . l. -. 

Anh of sorghum j ui(ie, effi ct of fei'til izers on 

Assistant Chemist H. B. I'arsuns, Htatemeut of. . 

Available sugar, as estinuiteci, too low . . . . . ......... „ ...... 

Available sugar at diiferent stage^s of development . . 

Available sugar, avei age ma.\'iiuum per cent, of, dniing working period , 

Available sugar, average minimum per cent, of, during "working period 

Available sugar, average per cent, of, during working period. -.1 

Available sugar, definition of . - ......L. 

Available f^ugar, develo|>menfc of ... j ......... l ...... ^ : 

Available sugar in immature canes ... - . i 

A vailable sugar in mai^iO . . ^ l 

Available sugar in mixed canes. . ... 

Available sugar ill sorghum ...... . , 

Available sugar in sorghum and maize juices, percentage of . . . 

Available sugar in suckered and unsuckered caiiea compared 

Available sugar, sorghum j nice, average ....... 

Availa ble sugar produced at large mill .... ^ ... , , , 

Available sugar, when present in j nice , . . . . , , ,. . , , 

A veraj^c analyses of all varieties of sorghum for oacli stage in 1879, 1880, 1881, a d for 

the three ;vears 1. l x . . 

Averages, general, for each stage '- - - - - 

Avei'age results f r-om maize in 1880 ^ 

Average results from maize in 1881 

Average results from sorgh urn in 1880 . . . " " 

Average results from sorghum in 1881 , 

ISagasse, amount of water in . . 

Bagasse, leaves and stalks, sweet corn and sorghum, analyses of, calculated to the dry 

substance 



Bagasse, loss of sn^nr in . , , i 

Blo83i>ming, time of, a ft ei* planting 

Bushels of shelled maize (Corn) per acre , 

Causes of failure in large mill . . . . . ; 

Causes of failure in. making sugar 

Causes of failure to produce sugar , , 

Jause of poor quality of sorghum ......k. . 

Cane worked at largo mill, condition of ^ ............... . . . . . ., 

Cane, analy ti cal proces s for ox ami natitm of 

Canes and juices of Borghum, analysis of ash.. 

Capes and juices of sorghum, composition of asTi of ..^ 

Cellulosic fermentation 111 sorclt u m j nice ^ 

Centrifugal machine, necessity for .'. ... 1 . . . 

Character of maize and sorgliiini operated upon.. : 

Chart of various e.\|)erinienls with sorghum, millet, and sngar cane .....J 

Chemist, assistant, H. B. Parsons, statement of [ 

Chemical composition o f sorghum j" nice ■ *' " * 

Color of sirup increased l)y lime , ./.ll'.'.',',. 

Comparison of analysis and polariziition , 

Comparison of different bydroraetei s i...... .* . 

Comparison of polariseopic and aualvtioal results .-l ...w...'.'.'!'!"!!* 

Comparison of results in 1880 and 1881 . I..... ' !!!!! 

Comparison of upper and lower halves of aorohura canes 

Comparative value during the workini,^ period Vd" sorghum and com stalks, with table. 

Composii ion of asli of canes and jiii('<>8 of sorghum / . 

Composition, chemical, of sorglnim j'uicc...,......,..-..!,.,,.. 

Conditiou of cane woiked at large mill. .... ^. 

Condition of crop of 1881 . .... .,1, 

Conditious of experiments in 1831 very unfavorable ...... ' " " ' 
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CoBdition of soriihura, when liest for sngai- , ^ 

Condition of soi'e;tMnii woi ked in large mill , , 

Condition of atalk^ at time of cutting — — ............ 

Content of sorgliTini juices, taWe of percentages of... ., 

Cooling tanks, use of, in defecation. - . ....... 

Corp for canning and Bugar from stalks ^ 

Com, shelled, luusliels per acre ... - 

Corn, table of exptiriments with — . ..... 

Com used, varieties of i. 

Corn, Tarieties planted . . . ......... ... ; - : 

Cornstalks, alcohol from ----- — - ■ - , — 

Cornstalks, analyscB of stalks, bagasse, and leaves, calculated to the dry subfltance 

Cornstalks, availahle sugar in . . - — , - . — — „ . . 

Cornstalks, distinguisliing marks of growth or development used in tables . » . . , . . . 
Cornstalks grown W gronnda of Departmenty table of experiineiits with 

Cornstalks, inversion of siigar in - 

Cornstalks, operated upon, character of — , - 

Cornstalks, period of probable raaxiraura of crystallizable sugar in 

Cornstalks, i)racticabiJity of makii^g sugar from 

Corastalks, sirnj) from 

Cornstalks, stripped, yield per acrei ^ , 

Cornstalks, sugar and grain from ......... 

Cornstalks and' sorghain, comparative value of, during working period, with table. 

Cost of making sirup ^. 

Cost of running large mill . " . ,. . , 

Crop of 1881, condition of ^ . ,. , 

Crop of sorghum, yield, per acre 

Crop of sorghum, yield per acre : i. . 

Cultivation, nietliod of, . . ^ . , 

Cnlver, L. J . , farmer, statement of ....... j 

Beaii, Or, Julian W., fanner, 8tt;itement of - ..1. 

Defecation, expcriuients in , ... 

Defecation, how accompliahod ..... 

Defecation, iniportauce of - - r -i . 

Defecation, olvject of j i ;.. , . , 

Defecation, wattir added during ... ..... • : - . ^ . - . - 

.Defecation, when conpiplete . , . . . . . ...... 

Defecated Juice, effect of letting stand. . , - . . . . ...... i . . . ...... 

Defobatioii of juice, experiments in .................... ^ ... , , . .,. ...... 

Defiintion of exponent - - . 

Development of sorghum anrl ra aize in height and sf ages .............. ^ . 

Development, stages of, explanation of ...... .......... .............. 

Different varieties of maize, relative lengths and weigli is of. ...... ............. 

Different varieties of sorghum, relative lengths aiiil weights of . . . . . ... 

Distinguishin g marks of growth or development, m aize used , in tables .............. 

Distinguishing marks of growth or development, gorgbiim used, iri tables. .......... 

l3oura, table of ex^orimeiiita with ......... — 

Drttught, ability of sorghum to withstand ..... .... ................... ^ ... . 

Drought, effect of, upon water in juice . — 

Drought, effect oiv on sorghum . . . . , 

Drying up of plant during later stages not shown by analyses ... 1 ...... ^ . . .,. ....... 

Duplicate analyses, list of ..... — .... .. . . . . . . . 4 

Early amber cane, table of experiments with...... 

Efltect of fertilizers On ash of sorghum j uices ................ 1 . ^ . 

Eftect of fertilizers on suci ose, glucose, and solids in sorghuni juices ., 

.Effect of frost..... ..................... 

BUect on j nice of standin g after defecation • - - .> . - • - • - L 

Efifect of leaving caiie un worked after cutting up i . . J 

.Effect of letting canes I'eraain cut before working . ..\ , . . . ...... .... ..... .... | 

Egyptian sugar corn., table of experiments with;....,...,,.....,......... ......i 

Engineer John Harvey, statement of . . . .J.. . J . . .. j 

Error, maximum in estimating sugar 

Errors in analyses determined , , ., ....4. . . ..... 

Enchloena hixurians, teosinte, coarse grasis, from Guatemala, experini'^nts with. 

Evaporation of water from plant, as Meeting percentage of sugar in juice 

Experiment with millet . . . . . .... . . . , 

Experiments in de%'ation . ............ ............. — 

Exl)eriment with coarse grass from Gruateraala, teosinte, eucliloena luxurians .... . . . . 

JSxperimenta in making sirups frouti soi ghum, peai'l millet, and cornstalks, table of . 
Esperimehta in augar-raaking, large mill. . . . - - . - . . . . J . . 

Experiments of 1878, objects and results of . , ..... . . . .. . . . . : .. , ....... . ^ i ,v 

Experiments, quantitative, thtotighont- . . - . . - .........^..-.J...... ............. 

E xperimeiits with con^., table, of - ^ - - 1 ^ . - - . . ^ . . 

Experiments with donra, table of • - ^ . - .> . , . . J . 

Experiments with Louiisian a sugar cane, table oil... 

Experiments with Madras, India, sugar caiie, table bf...^.:...... ... .....i. 

Experiments with millet, table of: , . .... . . . • -v — .... . . - - . .... .... . - - - ...... . 

■Experiments ■witli small-mill, object of ..>.,„ ^ ........ -. 

Experiments with fjorghums, tfibles of - - ^ ..... . 

EScplanation of graphical plates .... - . 

Explanation of apecifie gravity table ........ J ..... j . 

Exponent, definition of - ... - -........,„ 
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xj>03ient not of « eiifyral applicat i rm . . . . - ^ . . - * 

yaiiitre, causes or, in lmf:e mill - - ^ ^ - - . . - - * - 

Failure, cause of, in su o;arn(a1djiK 

Failure to produce sugar at lnxs:& mill ............ 

.l?armer*s report as to crop, J . Culver v*. 

FaiRier, Rtatement of ---^ 

Feriucntation in sorghion Jriice, eliaractxT of. — ........... 

3^"ej.'raenta.1 ion prod ii cts of sox'ilniifl juice . . ............ 

EerfciliKery, efteci. of, on aftb of rforglium .iiiice .... ^ , 

utilizers, eftect of, on fiiicroBy, glucose, and soliils in sorgliumjuicea- 

Fertilizers uBCid upon .BorslnnB plat, anal^vses of-... ....... 

Erosi, analyses ot" sorghum: before and alter. . . . . , •' - - 

l<"rost, effbct of ■ . . - - ■ . - ^ - ' r ■ : - - ^ 

Frost, effect of, oii iiiatnre and immature sorglium comparwl 

Frost, eflectof, on sorglinm 

Fj.'08t, effect ef, on Horghuin j uiees ^ .... . - - .... 

( } eneral aYerages for ea-pH stage ...... ...... , .... 

(glucose, los3 of, accounted for,.. ...^ 

( xlncose, log's in inaiiufaet nrin«' 6f ftirnpa ......... . i ..... ^ - . - - ^ ^ • 

Olucose, etfyct of-iFertilizers of, in juice * ■ 

Glueose in juices, how determined 

(Hucosea, table of average . - - - • - - ■ 

Ct oessmann, Dr. C. A., cbmpavison of results by 

Ooeselnana, I)r, C. A., explanatiuri of resnlta by , ................... 

bessmann, l^r. C, A., reeultj^ by ^ . 

(lold, production of, in Cnit<;'d States in 1S80 

GrapMcal plat^^s, I to XVI , inelUsi ve — - - 



G rapln oal plates, explanation of ......... . - - 

(?rraphical representation of analyses of sorgluuu and maize ...,.......> ^ ... . 

Graphical representation of a very ^e results of analyses of all Varieties for 1879, 1880, 

issi, a;id for tbe tliiee yeais combined. ^ . - , . - - . . - 

Graphical ropreftentatiou of Dr. C. .A. Groesaniann's results. - . , , . - - 

Grass, coarse, from Gnatemala, teoijJnte, eucbloen.i luxurians, experiment witli. 4 .... 
Guateiiiala, coaivse graaa from, teosinte euchloena luxurians, experiirient with ....... . 

Gum in sorgiium juice, not lireaent 

(}nm m airiips from la^'ge n) 01 . - . — ........... 

Harvey, rTolm, engineer, statement of - 

Height of eorocUmii and maize at different dates ..... 

llouduraa sorghums, table of experiments Tvitii j ........ ^ - . , - . . j 

li ydrometei'8, comparison of different ... ^ i ^ - - - • - - ^ • — ; 

Immature cane used at large mill. .,. 1 - 

Immature eanes wortlileaa for sugar. ., , ; 

Immature .sorghura, cause of failure - - - . - — .1 

Increase of sugar in juices dmhig later stages not due to drying up of plant,.- ^ .j 

Inversion of sucrose in j uices . . . - - - - • - - - — i 

.Juices worked at large luill, analyses of , - 

Juice, effect on, by standing after defecation — — • 

Juices, maize, tables of specific gi-avity , 1880 - , - - - .............. 

Juipes, maize, tables of s|>6citic grriv ity, 1681 ....... . . 

Juices of high specific graA'ity, exx^'-^^^'f^^^^its in dt-fecating. . . I 

Juices of sorghum and niai^e. specific gravity tabl.e.'^ . ... - ... - j 

Juice, ijercentage of, in 18S0 and 1881 I 

Juice, estimation of, perraau gan ate process 

Juice, sorglium, cliai'aeter of. ...v •..! 

Juice, sorghum, eheniiciil chitnges iii ., 

Juice, sorghum, yield in srigar, (juaniity of. , 

Juices, sorg]\um, tables of specitic grji vity , 18S1 ,. ■ ■ - - ■ 

Juice, specifi c gravity of,' in 18S0-'8r ; . ; 

Juices worked in large mill, condition of i 

Lactic fermentation in sorghum juice . . .. . \ 

Largo mill, description of apparatus, by eugineer 

Leaves, stalks, and bf gi^sse, sweet c(nn aud sorghum, analyses of, calculalcd to the 

' dry substance ' ^ 

Lengtli and "weiglits, diiiei'ent varieties (d' maize, relatix-'o .... 

Ijengths and weights, different vaiieties of sorghuni, relative 

Length of f Ime for work in g soi glnmi , — . . . 

Jjcngth of working i)ei'iod j-or Sttrghuni , ,. - 1 

Lime, effect ol', during evaporation of j uice 

Loss of glncoae and, sucrose in making Siraps 

Loss of sugar in, bagaase .... "1.... ■ ^ . , : 

Louisiana Bugtir cines, table of esperimentrt with ^ . 

Lynch, l^et.er," sugar-boilei-, st;ateKient of ■. 

Machinery used iu large mill, condition of ' 

'Madras, India, wugar cioie, tables of i^iiitcfLincntu with 

Maize, analyses of. dniiTig the season ^ 

Maiae and sorghum, juiecs *d', specitLc-giavity tables 1... 

Malz«-!, a/vailable stigai" in , ."1 

Haize, average results' from, .1S8(> . . i . . : 

Maize,, average results from,'18Sl ■ , 

Mai/.e, crop of sugar .and grain h\)ui j . . . , . . , . 

Maize, distinguishing; iiiurks of growth or developjpent used, in tables . 
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in version of siisar in stalks^ — . . - : -v 

juices, average analy ses of, for f^acli .sta2;t; , - , . . 

'juices, tables of speciiic gi'avity, 1880 ..... ... ..... . . , . 

'juices, tables of specilSo rjravity, 1881 

operated npoii, character of - - - - 

X>racticability of jiialduif!: ausar from . , 

relative leu frtb a and \veights o-f different varicti oh of. 

shelled, bushelKS per acre - 

stripped atalkrt; yield per acre- 

varieties of , * . . - 



Maize 
Maize 
,Maize 
Maize 
Mai/.e, 
Maize, 
Maize, 
Maize, 

Maize, 

Maize, varieties planted — - - - ■ i 

Mainiit e produced in sorf» bimi juice . . - - - - - . - 

Manufacture of sirup, .tnethod pursued 

Manufacture of sirup, time required for , 

Maximum amount of su«:ar in aor<;liaTii, TVhen - 

Maximiim of crystallizablo sugar in maize, i>eriod of probabrle'. 

M eteorolosit^al data, discussion of . , . ^ - - - . .. 

Mettxmdo^iical data for 1880 and 1881 - i-., 

Mill and apparatuH used ........ ^ 

Mill , force ot luen to run it - . . - - ^ i , 

Mill, importance of a j^ood - 

Millet, experimetit with — 

Millet, table of experiments -with , 

Millet, variety grown and investigated 

Mineral niatter in sorgh urn juice .'' - . ' , , . 

Molksaea, auiount imported in 1879 , 

Mucus fOTnientatioii of sorgiuim juice — 

JTiiinber of stalks per acre . i 

Object of experimeuta with aiiiall mill , - , . .,. 

Original data 1 ........ , 

Parsons. H, B., assistant chemist, statement of ^ . ^, . : — ,. . . 

l*eail millet, sirup from . .... .1. j. 

Tt^riod for worl? ipg sorghum J . ... , . . . . . . . .... 

Period of probable crj^stallizable su "iar i n iriaizo _ , . , . . . . ^ J , ... 

Perraauganate process for the estimation of sugars in juices— preparation of the juice. 

Plantin^r, car© necessary in ............. i ... ... . . ... . . 

Plantinj?, mode of . . . . ^ , r - , . ^ ............... . 

I'^lantiufij, time' of i .......... ^ 

Plaiiting, tim^ when crop Avas planted . , . . . i , 

Planting to mattirity, Mnie required. .......... 

Plates, graphical, explanation of 

Plats, eiperiiijental, size of , . . : . - i ^ * . . 

Polariacbpio aihd analytical determination of sucrose in sorghum arid maize juices, 

. agreepacnt in ......... ..... ... 1. _ 

Polar! scope aiid titration results compared. i ... . . . l . ........ ... I 

Polariscope determinations accounted for \ ..... | 

Polatization and analysis compared.. .. . . . . . . ...Ij . .f 

Polarization and analytical results, explanation of difference between ..| 

Polarization of j nice s and sirups 1 i ..... . ....... i 

Preparation of the juice, permanganate pr()Coss . ., .... . . , ! 

Pressing of stalks SfMJoud tiiue advisable . . , , j 

I*i*ocess; used, ■ L. Stewart's .patent i v -■ - ^ , f 

Process for the estimntion ot sugars in juices — ^permanganate pteparation oif ;t;liC jiaco. ' 
Ptoduots of fermentation of sorghum jnicc.... ..i — — .... ..I.,;...... ....... .j 

Prompt working of sorghum necessary : . . . V. . ., . . . . . i 

Rainfai/and temperatitre, discussion of : - .i....', ..! 

liainfall and temperature for 1880 and 1881 .., . ... , . 

IlaiuMl and tem^oraturo for the season; table ....... 

E-aiiifal], effect bi, explained 1 1 : ,. . 

Hainfall, total, and juean temperature, \7ashingt(>n,, May 1 to .Kovember I^O, ISSt). 

table of : : ................. .1 

Earns, efiect 'ou' juice ■. . .... ..... . 

Kain-storms, lieavy, May 1 to Xo\Tmber 30, 1 880, tabhv ^ . 

lieason for failure'in sugar-tiKikina:- ^ . . . ... .......... . . . . . 

Eelative aniountt^ of sugar in ditferent partK of stallcle? ., ... ...... - - - 

Tvelative lengths and weights of ditferent varieties of sorgiiunii ..... 

lielaliTi^e lengths and weights of different varieties of maize 

.Replanting of sorglium and maize . . . ^ . .' . . . ... - - , . i 

1 leplanting, why unad visable ........... I ... . 

lieport of farmer as to crop .... ^ .... . — ..... 

Ktisult of letting canes: reinain ciit before working. ......... j , .... . .... 

■fiesnlta, average, from maize in 1880 ...... j J . . - ...... . . . . . , j . ..... 
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ADDITIONAL WOEK OF THE DIYISIOX. 

In addition to these investigations of sorghum and ihaize; the chief 
work of this division has been as follows : 

1. Examination of t]ie various methods for the analysis of phosphoric 
acid in fertilizers, 

2. Examination of commercial glucose and grape sugar, 
3i Analyses of sea- weeds. 

4. Analyses of soils and peats. 

5. Proximate analyses of ^'poison sage'' and of seeds of Spanish 
buckeye." 

6. Proximate analyses of grasses, feed-stulfSj fodder^ and A^egetables. 

7. Examinations of 32 samples of wheat, 

8. Analyses of maize and sorghum as fodder plants. 

9. Analyses of ensilage. 

Besides the above^ there have been made a large number of analyses 
of mineral and potable waters; of samj^les of fertilizing materials^ as 
marls and fertilizers ; of soils and kaolins, and assays of numerous ores of 
goldj silverj lead^ nickel, copper, and iron, and of coal; as also of various 
ininerals submitted to this division for examination. 

In addition to the above work of this division, the amount of corres- 
|)ondence has steadity increased, and to such an extent as to require 
nearly the entire time of one person to attend to the same, concerning 
matters which, thoogh requiring no analytical work, are yet legitimate 
objects of inquiry from; the agriciilturai coiiimmiity ' 

It appears most desirable, th at for such |.)iirpose pro vIbIoii be m ad e by tb e ' 
appointment of a clerk to whom such correspondence could be deputed. 

The demand for better laboratory facilities for the. proper performance 
of the increasing work devolving upon this division of the department 
becomes more imperative, as also for an increased force of assistants. 

EXAMINATION XYF METHODS ■ POIl THE DETEEMIHATION OF , PHOS- 
' ■ 'PHOIilG ACID, IN ITS. VABIOUS TOKMS IN IW^TILIZEBS. - 

In accordance with the request of the committee appointed at the 
Cincinnati meeting of , agricultural cliemists, , the. examination of tlie 
action 'Of oxalate of ammonia on ^'^arions commercial ■fertilizers, accord'- 
ing to the schehule supplied by tlieni, lias been carried out with the re- 
sults given in the accompanying table. '■: ■ 
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The eOBclusioii fix)m tli^^ that tlie amoiinfc of pliosplioric 

acid dissolved, or of so-called ^'reverted'^ pliospboric acid present, is 
depeiident entirely on conditions, varying in all cases according to the 
dilution of the reagent, temperature of treatment, and time during 
which the action of the solvent is continued. It will be necessary, if 
this reagent is employed, to decide the exact conditions under which 
the determination is to be made, and it is evident that in no case would 
the sex>aration of di calcic from tricalcic phosphate be an exact chemical 
one, as some tricalcic phosphate is probably dissolved under any cir- 
cumstanees. In addition to these results, others wei-e obtained with 
the same superphosphates and several native phosphates ami speci- 
mens of ground bone. 

The re$;gents which were employed were— 

1. The ordinary citrate of ammonium solution, neutral, specific grav^^^^ 

1,09. ' , , . ' , ^ 

2. A solution of the acid citrate of ammonium of speGiflc gravity 1.09. 

3. A solution of the citrate of ammonium of the above specific gravity, 
made strongly alkaline with ammonia. 

4. A solution of neutral citrate of ammonium, prepared by neutraliz- 
ing the acid citrate with carbonate of ammonium, according to the 
method of Herzfelst and Feuerlein. " * 

5. A solution of oxalate of ammonia, containing five grams of the 
salt to the liter. 

6. A solutioh of oxalate of ammonia, containing five grams to the 
liter, made strongly alkaline with ammonia. 

Attempts to employ acids in a diluted form were, failures, as is 
shown by one or two experiments with citric acid. From the deter- 
minations given in the accompanyihg tables it is plain that the action 
of these reagents is different, but that the amount dissolved is still for 
all of them a function of the time, temperature, and concentration, as 
was found to be the case with oxalate from our results in the first series 
of experiments. All the reagents, too, have a decided solvent action 
on tricalic phosphate found in most of those native ])hosphates, guanos, 
and bones which were employed. Only the very hardest sorts of min- 
eral phosphates, like apatite, resist the action of even the mildest sol- 
vents. The action of acid, neutral and alkalnie citrate, presents some 
unexpected results. While it has been shown that in the case of ordinary 
bone superphosphates the acid citrate dissolves more than the neutral, 
and the neutral more than the alkaline, the contrary takes place with 
ferruginous phosphates like the navassa, and the most phosphoric acid 
is dissolved by the alkaline citrate. This shows the necessity for adapt- 
ing our methods to different kinds of fertilizers, and that one method 
is not suitable to all. 

The restdts bring out many more points which are evident after a 
careful examination^ and among them the fact that the amount of ferric 
phosphate which is dissolved in the navassa pho8|)hate is never defi- 
nite, bnt varies, as has been shown to be the ease with the total 
amonnt dissolved, according to the conditions of treatment. From 
this it becomes apparent how very difficult any accurate analysis of a 
navassa phosphate is, for Ave are dealing with a fiir more coinplicated 
rnixture than is found in an ordinary acid bone phosphate. As yet no 
metlHal has been ])roposed which can furnish anything more than the 
merest empyriciil results in the case of anything but pure bone phos- 
phate ah d similar material fn^e from iron. 

Neutral salts of citric and oxalic acid appear to furnish the best sol- 
ventSj or those to be most depended on- A proper modification of the 
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oxalate method, however, with the understanding that the strength of 
solution lUQst be varied foi" such phosphates as the navassa, or perhaps 
the time of digestion increased, which amounts practically to the same 
thing, seems from the greater certainty of procuring the neutral oxalate 
in definite condition, from the greater ease of filtration, and more con- 
venielit temperature of working, to be the best method for universal 
adoption until something better can be suggested which shall over- 
come the many sources of error which are present in all the methods 
of working which have b^en used up to the present time. 

A few of the determinations given in the column headed ^'Dissolved 
phosphoric acid " were made by precipitating directly according to the 
method of Petermann. Under proper regulations of condition this 
seems to furnish accurate results, but there is such a liability to pre- 
cipitation of lime and magnesia that it is hardly to be depended on in 
comparison with the accuracy of the molybdate method. 

At the present time the agricultural or crop-producing value of this 
reverted phosphoric acid, so called, as compared with the soluble phos- 
phoric acid of a superphosphate, or of the tricalcic phosphate as found 
in bone ineal, still remains a matter of grave doubt, even in the minds 
of the best informed, and a series of experiments in the field which 
should throw light upon this important question would appear most 
desirable. Certain experiments already reported appear to show that, 
upon certain soils at least, this reverted phosphoric acid is more valuable 
in increasing the crop than the soluble. 



Table II. — Action of reagents on navassa acid pliosjjhate JVb. 12. 



Jieageut. 



Treatment. 



Waltr, soluUe 
Total 



Citvato, acid - 



Citrate, iieut . 



Citiat-e, alk 

Citrate. Herz and Feuer 
Citrfc acid i per cent — 
Oxalate^ neut 



Oxalate, alk . 



Percolation 

do 

Digestion 

Ij^nition 

do 

do 

Without ignition . 
do 



After percol . 

, do 

, do 

do 



After percol - 

do 

, do 

do 

do 

do 



After percol . . 

, do 

do 

After percol . . 

After percol . . 

Before percol . 

do 

do 

After percol . . 

do 

do 

do 

do 



Before percol . 

«.do 

do ....... 

After percol . . 

do 

do 



Wt. 



Vol. 



500 
500 
1. 000 



50 
100 
100 
100 

50 
)00 
100 
100 
100 
100 

100 
100 
100 

100 

400 

100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 



Time. \ Temp. 



30 
30 
30 
60 

. 30 
30 
30 
30 
60 

18 hrs. 

.30 
30 

13 hrs. 

80 

2 hrs. 

30 
30 
GO 
60 

18 hrs. 
60 
60 
30 



18 hrs. 
30 



Air. 
Air. 
Air. 



Dissol. 
P2O5. 



' TJndis.sol. 
i P2 O5. 



1.34 : 
1.28 : 
1.00 ; 



Air. 



6. 87 



U,44 
8.03 



..38 I 



6.73 I 



10. 30 

6. 62 
5. 87 
9. 46 
4.38 
4. 32 
4. 35 
4. 32 

11. 30 
10.92 
10. 62 

8. 68 

7. 02 
7. 10 



P., Oo with 
Pe. uudis. 



U. 51 



6.40 : 
5. 21 ! 

2! 87 i 

.5.20 ' 
5.63 I 
i].02 : 



6. 97 ; 15. 94 
12.05 ! 



2. 17 
2. 15 



.2.54 



].30 

4.10 
5. 05 
3.25 



4. 97 
4. 30 



Total P2O5 
with Pe. j 



Total 



5.94 i 
5.85 i 
5.80 ! 



15. 13 

14. 46 

15. no 

15.90 
15.75 



H 
O 

o 

o. 

m 
t— t 



0% 

CD 



'J'AiiLK III. — Jclion ofeilraie and oxalafe of ammonsa on (tciil phoipnat^^. 



riiosphate. 



Heagent. 



Yol. 



! 



^t. I Time. | Temp. 



I 



Dissol. j Uiidif-isol. 



Karassa aciil, .13.. 



Totnl , 

Xavassa acid, 18 



I 



Soluble-... 
Acid citr . . 

do .... 

Nent. citr . . 

do .... 

Neut. oxal . 



Total 

Xavassa guano, 20. 



. Soluble 

1 do .... 

Xout. citr.. 
i Alk. citr... 
I Citric acid . 
I Kent, oxal . 

do .... 

: Allv! oxal . . 



Total 

Green ilt. sol., 21.. 



Soluble 

Neut. citr .. 
Alk. oxal .. 



Total 

Moore's superuitrated, IG . 

Total 



Soluble.... 

I do 

! do .... 

: do .... 

do .... 

do .... 

■ Ncut. citr . . 
I Alk. citr... 
I Neut. oxal . 
I Alk. oxal . . 



Soluble . . . . 

^^'cut. citr . . 

Alk. citr... 
; Neut. oxal . 
; Alk. oxal . . 



noo 

50 i 
1(!0 i 

]00 ! 
100 i 



l\ 



2 i 



j h. on. 
I Percol. ! 
:>o 

CO 

no 

fiO 
GO 



Percol. 
40 
90 
40 
90 
90 



1.8 



500 


o 


Perccl . ■ 


500 { 


2 




]oo ! 




30 


100 ; 






400 ' 


2 


4 


100 ! 


2 


30 \ 


100 ; 




60 


100 I 


2 


60 i 



.do . 



Air. 



7. 37 
7. 47 



500 2 i Percol. I Percol. 1.98 
100 ! 2 30 i 40 3.85 

100 2 , 60 90 ; 3.08 



500 ; 

500 I 

500 I 

1,000 I 

1, opo I 

1,000 ' 
100 I 
100 I 
100 ' 
100 



1 



2 i 
2 i 
2 

2 

20 i 

2 ! 

2 i 



Percol. 
do ... 
.do ... 

2 



Percol. 
. do ... . 
..do .... 
Air. 
Air. 
Atr. 

40 

40 
90 
90 



14. 32 

14. 57 

15. 30 

14. 95 

15. 35 
14. 64 



500 
100' 
100 
100 
100 



Percol. 
30 
30 
60 
60 



Percol. 
40 
40 
90 
90 




14.31 1 
4.84 i 

12. 79 
4-33 
8. 14 



5.15 
4.25 
8. 10 
8. 50 
6. 15 
6.50 



0. 40 



19. 24 



.28 I. 
Trace. ' . 

.10 '. 
Trace. 

! 



2. C9 I 



4. 63 
6.36 
4.79 
9. 14 



12.66 



Table IW,— Action of citrate and oxalate of ammonia on hone and preclpUaicd phosphates. 



Phosphate. 



Eeagent. 



Wt. of 
phosph. 



Vol. of ! 
reagent. : 



Coarse bono . 



Total. 





2 


100 
100 




2 




2 


100 




2 


100 







Precipitated 

Calcic phosphate 

Commercial 

Ca3(P04+>2+Ca2Hv(P04)2 . 



Total. 



Proclpitated 

Calcic phosphate Ca2H2(P04)2. 



Total. 



Neut. citr 

Neut. citr 

Alk. citr 

Alk. citr 

Heiz and F. citr. 

Neut. oxal 

Neut. oxal 

Alk. oxal 

Alk. oxal 

Alk. oxal 

Alk. oxal 



NeuJb. citr.. 
Alk. citr ... 
Neut. oxal . 
Alk. oxal .. 
Alk. oxal . . 



Time of 
digest. 



30 
30 
60 
60 



Temp, of 

i digest. 



° C. 
40 
40 
100 
100 



100 
100 



100 
100 
100 
100 
100 
100 
100 
100 



ioo 

100 
100 
100 
100 



18 



IG 



30 
60 



16 
16 



60 
120 



30 

30 
60 
60 
120 



40 
40 
40 
40 
40 
100 
40 
100 
100 
40 
90 



dissol. 



iiudissol. 



21.24 
21. 03 



Sum. 



3. 06 
.00 



40 
40 
100 
100 
100 



28. 35 



22. 86 

'37.' io" 



19. 18 
4.18 
24. 56 
12. 09 
17. 80 
15. 60 
3.77 
22. 60 
22. 50 
6. 65 



Traces . 

Traces . 
.27 
7. 70 
7. 24 



46. 15 



Totiil 
P2O3. 



21. 95 



45.46 



W 

^ 

o 

w 

H 

V 

o 

;;;;;; ^ 

■45." 50 g 

a 

W 

w 

^sM 

26. 73 C 

^ 



01 



"able V, — Aetiou of ciirate and oxaUiie of 



ammonia on native i)lios})haies. 



Phosphate. 


llea«:ent. 


to 
O 

% a- 


Volume of reagent. 


c 

a> 


Temperature of di- 
gest. 1 


■ 6 

P 


i 


Sura. 


4 

1; 
o 
H 


Aj..alite ..rf... 


A Ik citr 


...... 


100 
100 


h. m. 

ilO 

30 


o C. 
40 
40 


Traces . . 


40. 35 
39. 85 
38. 60 






Total 


ifeiit. oxal 

AlK . UAdl ......... 





100 
100 


1 GO 
60 


100 
100 







'"""40.' 74' 


IjOiirosan ])li()spluite . ...................... . 


^fent. eitr 

^k. citr 


2 
2 


100 

100 


30 

30 


40 
40 


. 15 


34. 40 


34.55 






^feiit oxal 


2 


100 


60 


100 










Ti^tal 




2 


100 


60 


100 




34. 10 














34.50 


Spnii i^ili plioRp]iat-6 .......... 


J'Tt'iit. citr 


2 


■ 

100 i 30 
itW) ! 30 


40 


Traces. . 






j 




A Ik citt" 


40 




24. 14 
24.72 
23. 15 
24. 40 




. . . I 




pjpilf" I'lVill 


2 


100 


60" 


100 


1. 22 


24. 37 


t 


Total 




2 


100 


60 


100 


1 














3Rheii isli pliOiSpliatft .......................... 




2 


100 


30 
30 


40 


Traces. . 






24.72 \ 




Alk. citi- 


2 


100 


40 


17. 39 
16. 10 
16. 09 










2 


100 


60 


100 








Totiil... 






100 


60 


100 




















Cui acoa pliospliate ........ ... 


^i'eiit. c'iti'.. 
Alk. citr 


2 
2 


100 
100 


30 
30 


40 
40 


. 51 


36. 05 
37.45 
34. 45 


37. 16 


! 

; 




^eiit. oxal 


2 


100 


60 


100 


2. 51 


37.16 




Total 




2 


100 


60 


100 




37. 25 












37.05 






2 


100 
100 


30 


40 
40 


1. 54 


54. 15 


35. 99 






Alk.cilr 


2 


30 




Total .1 


Xoit. ox.a 


2 
2 


100 
100 


60 
60 


100 
100 


3. 05 


32. 35 

33. 29 


36. 00 
















36.10 1 



Condition. 



li'ine ground . 



fine ground . 



. j Fine f^round . 



Fine ground . 



Tine j^rouud . 



C op I'0 1 1 u S ] > ilOS 1 1 lu 1 1 0 . 



Total. 

South CaroUiva o j ouBfl rock. 



- Total.---: 



TMaxI...., 

iloTajit Kevs guano - 



Total . 



Totivk--.. ...... ........................ 

Smith L, rtroima voi-'k dust- . ... ^ 



K<-n{ . cih- 


2 ' 




A Ik. ill! 


2 ^ 


1.00 


Ni-nt. {.\n\ 


- 


l-'JO 


Alk oKiil 




luo 


N'Mil., i'.ifT 


o 


101) 


AlK.ciii- 


2 


lOti 


TS'tMir. i>xai 


2 


- lUO- 


Alk oxal . .... 


2 


wo 


\< '.1 < M . --- 


2 


1(H) 


Al.v . -ri 


2 


100 


.Ni>iiivo:snl . . 


2 ■ 


100 


Alk.oxiil 


n : 


IGO 



-.1. 



Alk (iti 
aSTeut. oxal . 
Aik. oxfil -- 



Alk. citr ... 
Alk. ()xal .. 



^t nt cUl 
Alk.citr... 
2seut. oxal . 
Alk. oxal . . 



100 ! 
]00 1 

im 1 



100 i 

]oo ; 
100 i 

100 



100 1 
100 i 
100 i 
100 i 



?A) 

;io 
«o 

(iO 



80 
30 
60 i 
60 i 



--30- 

■ m I 

60 1 



■30 

- 30 I 



60 i 



.80 



40 

-40 

100 : 2.06 

100 .- 



40 : 
40 i 

100 

100 



40 ^ 

100 : 

100 



2.19 

'-I'oi 



30 


40 


00 


10 


60 


100 


60 


100 


30 


: 40 


30 


40 


60 


100 


60 


100 



40 
40 
100 
100 



4.61 



2.10 



23. 17 
24. 01 
20. 75 
23. 44 



23.05 



24.37 
25. 90 
21. 45 
24. 85 



27. 45 
23. 35 
26. 41 



13. 50 
16. 31 
12. 00 
H. 10 



9.27 ! 
6.75 ! 
9. IS \ 



20. 56 
'25.46 



Fine **Toiiitd . 



Fine ground . 



27 



24 



25. 70 



Fine ground . 



28. 29 



26. 48 



-! Dust. 



31 



28. 84 



Kativfr state . 



17. 70 : 



Ifativft atato . 



34 
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^'^ ■"■GIXIJ COSE'' SUG-AK.' ''^ ' 

From corn-staiVh there is produceel m this conntry two snbsfc^^^^ 
called glucose and grape sugar, which are sold in large quantities, 
both for ipanufacturing purposes and for private con smuptioD. '^^rUi- 
cose," so-called, is a very thMi triinsparent sutip, yrliile grape sugar" is 
a white substance, resembling tallow or spennaceti in "appearance, iu 
its crude condition. They both have a sweet taste, easily distinguish- 
able from cane sugar. Tiie questiou has arisen wbether these sub- 
■stances are iujurious to health,, and it has been, afiirmed, that it is not 
.alwavs -possible to remove completely the acid used in its manufacture.' 
If 'tlie acid 'were not completely removed, aS; it, very easily , maybe, the 
"production of a white article would be' impossible.,'^ 'The appearance of 
the sugars will always vouch for their; purity in this respect. As to 
what other substances injurious to healtii are "present, one must judge 
from the foilowiug analyses : 





G-lucose 
sirup. 


Grape 
Sugar. 


I,>extros6 ,.,..,.■...,.,,,,„. ........ J 


': ' 43.52 
40.72 
15. 62 
.14 


63.02 
20, 14 
m64 
-20 






IQO.OO 


100.00 



Disregarding the water and ash, the latter being too small in amount 
to be of any injury, there remains in the sirup and sugar dextrose and 
an tinfermentable substahce. Pure dextrose, or glucose, as it is also 
called, is produced by th^ action of ^ids upoB starch. If, however, 
the action of the acid is stopped before the cbmplete conversion of the 
starch to glucose, there will be found iiitermediate products, such as 
the unfermciiitable substance mentioned above. Dextrose itself is 
readily converted by ferments into alcohol, but the unfermentable 
substance is not, and, where these artificial sugars are used in brew- 
ing, this substance will remain in the beer as such. 

It will be noticed that the sirup contains twice as much unferment- 
able substance as the solid sugar. 

Aside from their use by brewers, there seems to be no reason why, 
where no deceit is practiced in their sale, both .^clucose ssirup and grape 
sugar should not be perfectly healthy articles of diet when taken in 
moderation. It is only when deceit is intended and more expensive 
aTticles, like cane sugar, are adulterated, that the sale or use of these 
new products can be reprobated. A more complete examination of the 
composition and properties of this unfermentable portion of these sugars 
may be found in Fresenius ^ieitschrift fiir analytische Chemie, 1876, 
p. 188, in an itrticie l)y C. Keubauer on the additioh of grape sugar to 
wine. ■ 

■ ■ ; SEA-WEEBS. ' ■ 

The immense amount of rock weed and kelii which can be gathered 
along our coast make auy means of utilizing it very much to be desired. 
At present along, the. ]^ew England coast "the farmers tiiid it of, great 
value as a fertilizer when applied to corn and otlier crops, owing to its 
content of nitrogen, potash, and soda. The followiug- analyses of the 
ash show the relative proportions of these valuable materials in one of 
the commoner varieties: • ' 



RfePOBT OF TKtB^^^^^e^ 




He Book Weed (AscdphyUiim nodosum), 
Tlie air-dxvy weed coiitains : 

.■ _ ..'Percent.'"' 

" '"'Tlie latter ^.consisting, o:^. ' ' ■■^ 'OrjrB-yt i ^ ■ "ir'^^^i^I'S. r ■ ^ {Z.., 

In soluble — . . ............... ....................... . "f^gy 

Iron oxide, FesOg.... ^— . . . 66 

Manganic oxide, Mn304 ..-.^^ . w. --^. w--- — .69 

Calcium pxide, CaO . . - - - — - - - - — - - - - - . . - - 10. 52 

IVIagnesia, MgO.--- - - ------- 8. 89 

Potash, K2O . - , ... - - . , ... ^, - . - - - . . 14. 36 

Soda/Na^O..-...-^.....-........--...../;.----.---.^ 23. 80 

Phosphoric acid, P3O5.----- ------ — -— .--->-.. — 1.^2' 

Sulphuric acid SOa...--. v...^. 29.18 

Chlorine, bromine, and iodine, Cl.Br.I as CI-..- .... 8.41 



The remaining varieties, wMcli are common north of ¥^w Xorkj con- 
tain in the air-dry weed : , 





K2O. 


Ka20. 


P2O5. 




She Boclc Weed {Fncus vesiculosus) . . - 


1.031 


4.746 


. 320 


.66 


Eibbon Kelp (Lammdrid mccharind),....,,,^ 


7.557 


4.361 


.486 


. 92 


Shoe-String Kelp . . , — . 


6:299 


2. 713 


1. 092 


1. 68 


Coral Moss ( Ghondrus crispus) v- - - - - - r 


1,956 


4.589 


.384 


1.23 


And, calculated pn tlje same basis : 












2. 341 


3.880 


' \ ' '.29Q 


.56 



The kelps coiri^^^^ and at the same time more of 

the valuable Jish ingreilients than the rock weeds, and are by far the 
piost valnable as fertih of ribbon kelp in an air-clry state 

wbiild be worth to the farmtir, according to the average prices for phos- 
phoric acid, potashj and nitrogen, abont $11: which shows that in local- 
ities where it can be collected in amount it will pay for hauling. 

The valiie of many sea-weeds as nutrieiits has been known for a long 
time in China and the East, and in oiir own country large amonnts of 
chondrns are collected every year, which is sohl under the name of Irish 
moss, and used for the maniitacture of jellies and similar articles, where 
its gelatinizing properties can be made advantageous. In the British 
Isles, along some portions of the coast, the sea-Aveed has been collected 
for many years and used as a fodder. The possibility of the applica- 
tion in this directioo of the weeds of our coast depends merely upon 
their nutritive properties and the removal of a certain rank taste which 
the fresh weed always carries with it. That the nutrients contained In 
our common rock weeds are abundant and valuable appears in an anal- 
ysis Of a mixture of He and She Eock Wee 

' Proximate. Ai^'ALYsij:^.,. of .FTrcru-s' TEstcxjLosus anb' Asgophylltjm 
' ' ' ;'- . ■: \;'.;Koi)osTTM, .Mixed... - 



AIR-DRY SUBSTANCE. 

Water -w^. ......... 15.55 

Ash. ...^16,27 

'Ether Extract:. , ■ ^ ■■■■.,.''.■■'. ■■ 

Oil---...;..---.-...-.....™.----... 7.36 

Green color (thallochlor) — . 46 

Brown wax ......... ....... , ...... 1.18 

Alcohol extract,' 80 'per cent.': . 

Brown leathery resiu- ..-..-■.■,-1.-.:.-- , ' ■ 7.69 

Manhite (and organic acids) , , _ - , . . . . -. . . . . . . . . _^ . 11.90 

Water'.textract r '""■', 

' Sea-weed mii,cilage .-.-'...■ ... .-■-■.-,.,■..,_.-.■,...■*.,■■-.-■,■>,... .... .... 14.80 
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'Acid extract . ^ ■ . 

(;?) (Glucose ecimvaleiit, 8.60). 10.00 

Undetermiiied soluble ni alkali..-- 7.19 

luBoluble in acids and alkali 4.10 

HitrogeuX6.25 J^.50 

"'Total ...Jmoo ' 

The oil whicli is pres^^^ amount of 7 per eeat is at iirst yery 

raiik and disagreeable, l>ut pii exposure to the air ttiis odor is lost 
entirely, and instead thfere is only perceived that which is peeuliar to 
olive or otlier similar oils. It is a non-drying oil , not solidifying at — 
C, atid giving no marked reactions with the usual reagents. Specific 
gravity, .931 at 150 C. 

The alcohol extract, On evaporation and subsequent treatment with 
water, gives a solution from which mannite crystallizes /^ith great ea^ 
and, being present in so large amount^ naturally forms one of the most 
valiiable constituents of the plant. Its presence has been shown in 
the kelps^nd some other algae, and it is not surprijsing th£it it occurs 
in the rock weeds. 

The substance insoluble in water, but soluble in alcohol, is similar i||;>^ 
character to the general nature of the fresh Aveed. It is, perhaps, onfe' 
of the substances which assist in giving the weed its leathery aspect, 
and, tc>gether, the large amount of mucilage found in the water-extract, 
its power of swelling up after drying when soaked ii? water. ? 

Of what the acid extract consists it is difficult, to say. The resulting 
substance reduces Fehling's solution, and probably possesses a nutritive 
Value eguaHo the similar extract in land pl^^^ 

There is no true celliilosie iu the plant. Its plaee is substituted te^^a^ 
substance of a slimy nature, whicH dries Up into a horny mass. The 
I)resence of so much oil, gum, and mannite, together with the absence of 
a hard fibrous structure, point to an opportunity for the profitable use 
of such weeds for food in combination with others of a more higlily nitro- 
genous nature, if it is possible to remove the excess of salt and the rank 
taste by boiling, steaming, or some other method. 

Mr. Murra the department that he has for 

some time been in the habit of preparing the rock weeds in a palatable cf)n- 
dition for use upon the table, and, if this is a pbssibility, it does not seem^^^ 
too much to expect that they may be adapted to consumptioU by c^||J^r 

SOILS. ' ' ' ' ^ , . ' ' ;/^/''':''V' 

Two soils Irom Texas, which were sent to the department for the pur- 
pose of discovering the reason why one should cause rust upon the cot- 
ton and the other not, have been analyzed, The results show how little 
information can be derived froui analyses of thi$ kind. 

8oils from Geo. Pfeuffer:^ Mew BfaimfeUy 'Texas,: i 

[No. 1, tiot rusting the cotton. Ifo. 2, ipiisting cotton.] 







8.42 




n.08 




56.30 


'"''61:1^: 




7. ;955 


11.94 


















'33: 


.00 


trace. 




:'■ m 


trace. 


' trace. 


',.()(] 


^ .;02, 


100.07 


99.75 



Moisture . 

Organic matter . . . . . - — , , . . 

■ Insbliible'' - ^ - 

\ t^ilica,. ................ — - - . , 

Iron and alumina 
/Miajigaiiese 

Magliesia. .... . . - . - ...... 

]Potasii,. - . . 
Soda. 

I*hosplioric acid . . , - , . 

Sulpliurio acid. 

GHorine . . 

: CO!}. ........... 
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From an inspection of these results it appears that tliey dilier no 
more than might be expected in different parts of the .same iield, and 
that, aside from the fact that the iiijnrions soil contains a small amount 
of manganese, and the good soil a small percentage of carbonates, they 
both appear to be deficient in siilj/iiates and to a smaller extent in lime, 
magnesia, and phosphoric acid. The addition of these elements to the 
soil might prove beneficial, but it is probable that insufficient drainage 
in some of the loAver i^arts of the field, or other ]^hysical causes, may 
have been as active in producing rust as any lack of presence of any 
particular substances. 

■ ,, ' ■ ■ 'PEATS. .■ . 

[From W. X Lewis, West Biook, Conn.] 
Analyses of two peats from this source are published. 

[A. Surface peat, air-dry. B. 2 feet below surface, air -dry.] 



Ash . 



x^ljosphoric acid . 
Xitrogen 



1 " ^ ' 


E. 

j 


! 11.65] 


11. 23 


7. ]0 


C. 55 


' none. : 


none. 


' traces. ' 


traces. 




.78 


j.';.8r! 


1. 40 



The above analyses fairly represent tlie average composition of this 
material, many samples of which are sent to the Department for anal- 
ysis:.,; 

Generally an experiment with a sam}>ie, using it as atop-dressing 
upon grass lands, or for other crops, will prove its value far better than 
the results of analysis, 

' ■ l^EO'XTMATE ANALYSIS^'OP ZYGABENUS , PANICULATTJS, ' ' ' 
(The Poison Sage of tlie Indians.) 
[Collected by Marcus E. Jones. Utah, 1879. 

The air-dry bulbs of this plant, which are said to be very poison- 
pus, contain — 

■^a|er , , 7.10, 

.White wax.. -.^ hAo 

Eesinbiis matter and color - ...w - ...... - 21. 64 

OrgWc acids, sngfii", 1. ^10^ 

Alkaloid, aiiiides, «Sr-c., undetermined -i...... . 7,82 

,Gum..'...- , ''7. 10 

: Acid'extra;Ct .-. ..v— ■ ---> - -- ' ■ 7., 94' 

Uudetermined alkali extract - , . . ^ . - . . - . . . . 07 

Fiber (t)...,... ....... , 10.10' 

Total .100,, 00,' 

Per cent, of nitroii;f5n .....j ........ .«> 1. 88 

Per Gent, of noii-alluiniinoid ni trogen .... . . . , .48 

Yer cent, of nitrogen as no]i-^l))nirvinoid 1 . . ^ 25. 5 

The petroleum etiier extract of the bulbs on evaporiition leaves a 
beantiful wliite war^ mixed with a yellow oil/ the foriner nieltiug very 
easily. Kb detailed, examination was made of them. 
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In tlie alcofiol extract were detected several substances, but, owing 
to the smair Amount of material which was at hand, their separation 
was not attempted. 

Of the .48 l)er cent, of nitrogen which it contains, a portion at least 
is in the fonii of an alkaloid, as shown by several alkaloid reagents. 
Organic acids forming insoluble lead salts are present in small amount, 
as w^ell as glucose. The chief constituent, however, seems to be a res- 
inous extractive amounting to 21.64 per cent. 

The remaining constituents of the plant call for no explanation, and 
it only remains at some future time, with a larger supply, to study the 
alcoholic extract of the bulb. As the plant belongs to a family in sev- 
eral members of which alkaloids of a very poisonous nature have been 
found, the trace of alkaloid detected in Zygadenus is undoubtedly the 
cause of its poisonous properties. 

Unotjadia SrECIOSA. 

The seeds of this plant, which is known in Texas as " Spanish Buck- 
eye," have been sent to the Department from Jasper, Jasper County, 
Texas, by Mr. L. C. White. An examination shows that they contain 
a light-colored oil to the extent of 27.4 per cent, of the seed, which, if 
they can be collected in sufficient quantity, may furnish a supply of 
some importance commercially. The very limited amount of nuts pre- 
vented an exaDiination of the properties of the oil. 

GRASSES, FEED, FODDER, VEGETABLES, &C. 

In the report of this Department for 1880, a series of analyses is given 
of various gTasses, showing the changes which take plaee during their 
development, as far as it was possible to do so from the determiDations 
there given. 

To extend our observations. Meadow Fox Tail {Alqpecurics pratensis) 
has been submitted to a more complete course of proximate analysis, 



Table VI. — Analyses of Alopccurus pratensis at four stages oJ'growUi. 



Constituents. 



AVliou cut 

AVater in fiesli {jif^ss 

Air-drv substance : 

Water 

Asb 

Ether extract 

Soluble in alcohol 

Insoluble in alcohol 

Eiffhty per cent, alcohol extract. . 

insoluble in water 

Soluble in water: 

Sugars 

Organic acids, &c 

Aiiiiclo bodies 

AVater extract 

Acid extract 

x^kali extract (difference) 

Crude fiber 

Albumen 

Dry substance : 

Ash 

Ether extract 

Soluble in alcohol 

Insoluble in alcohol 

X. free extract 

Eighty pel- cent, alcohol extract : 
Insoluble in water 



Soluble in water : 

Sugars 

Organic acid.s, &c 

Amido bodies 

Water extract 

Acid extract 

Alkali extract (ditt'ercnce) . 

Crude fiber 

Albumen 

Nitrogen X 0.25 , 



Head appearing 



Total nitrogen 

N. as albamenoid , 

K. ft8B<m-albuininoi<l.. 

Per cent. N. as non-alUuminoid. 

Xutritive ratio 



April 19. 
7.1 



8. 40 
4.28 



16. 36 



18. 21 
15.73 



3.02 

15. 70 

16. 24 
16. 62 
10. 63 

9.21 ! 
4.1 



52.10 ' 



46 

I 

40 . 
67 |. 
83 !. 

02 i 
70 i 
24 i 

62 I 

63 I 

21 I 



LCD ' 



Before bloom. 



April ] 
76.7 



9. 83 
7.12 
4. 02 



2. 06 
20. 50 
1 5. v.n 
20. 20 

9. 25 

7. no 

4.46 



22. 41 
'13." 58" 



n. 83 

7. 12 



3. 07 
.95 



1.94 

2. 66 
5. 86 
2. 50 
2. 28 
22. 74 
17. 00 
22. 41 
10. 26 



1. 75 

2.40 
5. 28 
2.26 

2. 06 
20. .'50 
1 5. 33 
20.20 

9.25 : 

7.90 ' 



3.40 i 
].05 I 



May 
60.00 ■ 



7. 70 
7.15 
3. 10 



11. 65 



1. 68 
21.60 
1.-). 10 
21.95 

9.98 

7. 75 j 
3.30 



54. 30 



10. 81 



7. Y5 



2. 44 
.92 



1.65 

2. 92 
8. 04 
.00 
1. 82 
23.41 
]6. 46 
. 23. 78 
10. 81 



1(^00 
V 1.64 

l:5r8 



100. Oft 



- 1,73 



100. CO 



After bloom. 



I MoY 12. 
i 60. G I 

7. 70 I 8. 58 ^ H. 58 

7.15 : 7.47 i 7.47 
' 3.20 ' 

2.25 : 2.35 

.85: ! 

: 10.20 ■ 

1.53 1 1.24 

2.70 ! 2. 70 

7. 42 ' 5.98 

.00 .28 

].C8 1.64 1. G4 

21. 60 : 20. 50 20. 50 

.1.3.I9 17.74 17.74 

21.95 : 23. IS 23.3 8 

9. 98 I 7. 49 7. 49 



8.17 ■ 
3. 50 



K 36 , 
1.62' 



10ft 00 

1 



8.17 



2. 57 
.93 



1.30 

2. 95 

6. ,54 
.34 

1. 79 
t22. 42 
,■9.41 
:i5. ;;0 

S 19 



o 
w 

o 

w 

o 

K 

(—1 

CO 

H 
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The reti s give a closer insight into the composition of this grass 
than it was j^os^ible to obtain from our previously limited work. 
Our former conclusions were as follows: 

As the plant advances in growth the water in the fresh grass de- 
creases; and in the dry snbstance the ash decreases, the tat decreases, 
the albumen decreases, while the fiber increases and the nitrogen free 
extract increases. 

These same results are shown in the analyses which we liave at i:)res- 
ent under consideration, and, in addition, it becomes plain that the al- 
cohol extract, which contains the sugars, organic acids, resins, amide 
bodies, and other ^'extractives" so called, is larger in the young than 
in the old plant. The question then arises, What substances ajuong 
these diminish with the increasing age of the plant ? It would be ex- 
pected that the sugars Avould increase. On the contrary, they appear t<^ 
decrease. Under the head of sugars, howcN cr, may be included other 
reducing substances which have acted upon the Fehling solution used 
for the determination of the sugars. After defecation with lead the 
amide substances are the only ones which could produce such a result, 
and they undoubtedly introduce a slight error; but in the two first exam- 
ples, while the amount of amide bodies varies only slightly that of the 
sugars or apparent sugar decreases one per cent., so that we are justi- 
fied in assuming an actual decrease. 

Those substances in the alcohol extract which are insoluble in w^ater, 
consisting of resinous and extractive matters, are of little importance 
from other than a physiological point of Aiew. They appear to undergo 
little change in amount. 

In addition to the sugars, that portion of tlie alcohol extract soluble 
in water contains the amide substances of the plant, which increase 
with its course of development ; and those substances, largely organic 
acids and coloring matter, whicli are precipitated by lead and decreasi^ 
in the latest stages of growth. J^'rojn Xh(\ water extract we find that 
the amount of gum is much larger in tbe earlier stages of growth, and 
this has been louud to be so in other plants which we have analyzed. 

That portion of the plant which is removed by acid and alkali is 
greater in the later stages of gTOwth, as is also true of the fiber. 

If our conclusions fail to be entirely satisfactory in showing that 
period in which the plant is most valuable for feeding puri)oses, it has 
at least thrown some light on some of the changes which must be taken 
into consideration in a future examination of the subject. 

The differences in composition which are brought about in the same 
S})ecies of grass by changes in method of cultivation and character oi* 
the soil was shown in a series of analyses of Dactylis, given in the last 
report of this division. 

This year a set of y>hlcum pratense and two sami)les of trifolium pra- 
tense, which were colle<:'ted by iMr. J. ^V. Sanborn, at Hanover, ]S^. H., 
have been analyzeil, and the results are presented in the following 
table, together with the similar specimens analyzed hust year among 
our collection of grasses grown in Washington: 



Table YIl,~ Com^mrison of Fldeum and Trlfolium from WdsUngion and Neio nam2)8lme. 



Development. 



A ah 

Fat. 

K. fftf^e pxtract 

Crnde fiber 

(.■rude albuijien 
Dry substance: 

Asli.. 

Fat.......... 

IN", free extract 

Crude liber 

N. X 6. 25... 

Total nitrogen 

Non-alb Qmmoid !N 

Per cent. Tif. as non-albuminoid 



Trlfoliura pratense. 



Phleum pratense. 



New Ilamp- 



S. 55 : 

7. GO ! 

4.88 I 

41. 42 ! 

14. 55 i 
17. 50 i 

8.31 

i. 79 

51. Hr> 

15. 91 
19. I t 

3,07 

1;14 

37.1 



8. .36 

G. 64 I 

7.23 I 

45. !)4 I 

18. 25 ! 

1 U. 58 , 

7. '25 I 

4. i]2 i 
50. i:i 
11). 91 
18.0!) 

2, 72 
.21 

7.7 



7,40 
G. 90 
7. 02 
45 82 
17. oO 
15. 5G ! 



"Wasliington. 



7.58 
41) 49 
18. G8 
la 80 
2.fi9 i 
. fU I 
23.8 i 
- i- 



5. 80 


7. 85 


8. 80 


7. 


70 


8. 00 


: 5.85 






4.20 


3.10 


51 




50. 05 


52. 22 


•IS, 


Ti 


18. 35 


19.18 




50 


11. 55 


10.85 


8. 


oii 


S. G8 


(i 41 


4. 




4. 5G 


3.40 


5:;. 


39 


51 31 


57. 26 


19. 


88 


19. 91 


21. 03 


14. 


33 


12. 54 


11.90 


2. 


39 


. 2. 01 


1. 8G 




45 


.70 


. 55 


19! 


6 


35.0 


29.5 



6. 80 
9. 15 

3.38 
50. 51 
20. 53 

9. 03 

9. 82 
3. 63 
54. 19 
22. 03 
10. 33 
1.65 
. 36 
21.8 



5. 60 


6. 30 


.5. 70 


5.30 


3. 63 


3. 35 


54. 01 


55. 22 


21.43 


20. 55 


9. 63 


y. 28 


6. 04 


5. 6(5 


3. 85 


3. .58 


57. 21 


58. 03 


22. 70 


21.93 


10. 20 


9. 90 


1.63 


1. 58 


. 30 


.38 


18. 4 


24.0 



9. 90 
3.20 
47. 09 
22.48 
11. 38 

10.53 
40 
50. 07 
22. 90 
12. 10 
1.93 
.51 
2G.4 



a 



7. .50 
4. 80 
4. 25 

52. 81 
21. 7-0 

8. 94 

.5. 19 
4. ()0 
57. 09 
23. 46 

9. 66 
1. 55 

.30 
19. 4 



New Hampshire. 



*S. 

7.00 ! 

4.40 

5. 92' 
52! 17 
23. 57 

8.04 

4. 73 
4, 22 
.56! 10 
25.34 
9. 61 

1. 54: 

.45 
20. 2 

- -. ! 



,0 



fx 00 

4. 30 
3 95 

5B, 73 
20:58 

5. -44 

4.57 
4. 20 
57. 16 
28. 28 
5.79 
,03 
.10 
10.8 



7. 10 
3. 00 
3. 00 
54. 55 
26. 87 
4.88 

3. 88 
3. 23 
58. 72 
28. 92 
5.25 
.84 
.15 
17.^ 



G 50 
3. 00 
2.58 
58.52 
24. 34 



3.2 

^2.7 
62. 5 
26.03 
5,41 
.87 
.18 
20.7 



P3 
O 

o 

fed 
o 



m 
1-5 



:,652 
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The I'^^ew fiaaipsMre soil is niiicli poorer than that of Wasliing'tou, 
perhaps not so by nature, but the latter has i-eceived a more careful 
attention and more liberal supi)lievS of manure. The effect is seen 
plainly in the composition of the grasses. The amount of ash in the 
|)hleum, which, indeed, sufters from the |>overty of the soil more in all 
respects than trifolium, is much less than in the Washington sample. 
The supply of nitrogen, too, appears to have befen inadequate, and the 
proportion of fiber and nitrogen free substances" in the plant is 
greater. In the New Hampshire samples the amide nitrogen is lower 
than m those grown in Washington. From our averages it appears 
that, as a rule, more nitrogen is present in the non-albuniinoid Ibl'in in 
the poorer than in the better samples. Here, however^ the total amotint 
falls so very low, comparatively, that it is possibly a necessity for it to 
be all used in the formation of albumen, leaving little to appear in the 
transitory non-albuminoid form. 

In concUtding, attention is calted to the averages of the composition 
of A merican grasses derived from the numerous analyses made in this 
laboratory during the last three years. 

Table VIII. — Average composition, of grasses in hl^^^ 



free e:?:tract 

Crude fiber , . . 

Kitrogen X 6.25 

P*?T Cent. ISr, as non^albuminoitlv. 
iS'utritive rii tio i . 



7. 90 
2. 90 
53.90 
27. 10 
8.20 
34.7 
1: 10. 2 



American. 



7.95 
3.12 
55. 75 
28.14 
10.04 
.30.1 
1:8.1 



'OS 



7. 44 
3.52 
55: 82 
22.47 

10; 25 
18.3 
1: 8. 0 



§9; 



7.38 
3.33 
55. 17 
25. 19 
8.91 
.'25.2'" 
1:9.4 



GeTman. 



Wolff's averages* 



6.30 
2/34 
46.53 
34^09 
10. 74 



1:7.7 



7.23 
2.92 
47.84 
30. 69 
11.32 



1:7.2 



8.24 

48,93 
■•2:5. '77: 
13. 77 



1:5.7 



American grasses are far from agreeing with the compositioil assigned 
by ^^olff to those of Germany, The fiber is much less in amount, 
which is an improvement, while the amount of nitrogeh present is not 
as large even as in the German grasses known as '' fair.'' 
Course is a disadvantage to a certain extent, but with the redhced 
amount of fiber and consequent easier digestibility we can mate them 
as valuable as any German grass by combination with th<3 ch<^ai^er 
forms of nitrogenous fodders. It is a question whether the nutritive 
r^ilio deihaiided by the results of German feeding expferimehts is not 
much too narrow, and whether our attention should hot be turned more 
in the direction of bringing about a proper assiihilatioh of carbo- 
hydrates. The feeding experiments of Professor Saiil>orn Certainly 
point in this dii'ection, and in a recent communication he goes so far as 
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to say tliat it is liis conviction tliat the German feeding tables are ex- 
tremely misleading and must be put aside. He derives this conviction, 
from six years' experience in exact feeding trials, many of whicli have 
covered longer periods than those in Germany and furnished results 
quite at variance with them. 

In the light of this experience too implicit faith should not be placed 
in the tables of rational feedijig of animals, such as are laid down by the 
German expeiimeiiters, for it would appear that with our animals and 
our grasses, together with other conditions existing with us, the above 
tables may require some material modification before they are found 
adapted to this country. 

ANALYSES OF FEED STUFF^^. 



In connection with Professor Sanborn^s experiments previously 
alluded to several feed stuffs have be^n analyzed and are given here, 

T'ABii^ IX.^Feeding material from J. ^^W^ 



Water ------ 

Ash .4..-'. i ... 

iTat. 

IS,, free extract, j . . 

Crude fiber .. 

Crude albumen ..... . * . . - - 

Total nitrdgen - ...... . 

IN'on-albunuifoid IsT... 
Per cent, of K.as nou-all)- 



Serial number. 



8.90 
8. 30 
15.89 
19. 07 
4.09 
^3. 75 

7. 00 



330. 



330. 



Hams mangel, 



91. 86 
1. 07 

.51 
4.08 

.91 
1.57 

.251 
.150 
59.7 



302, 



Yellow corn. 



13.15 
6.29 
50. 16 

1-L.12 
19. 28 

3.084 
1.848 
59.7 



11. 10 
6. 30 
.5.84 
.50. 41 
10. 10 
16.25 

2.60 
■ .47 
18.1 



9.20 
2. 60 
.87 

66.68 
18.21 
2.44 

.39 
.08, 
20.5 



1.74 



9.86 
1.92 
4. 63 

70. 36 
2. 38 
10. 85 

1.74 



7. 38 
1. 79 

3.92 
71. IS 
6. 63 
9.10 

1. 46 



O 



7. 62 
6.38 

14. 54 

15. 68 
8. 18 

47. 60 

7.62 



6.53 
5.77 
3.15 
44:26 
35.21 
5,08 

.81 

:,:'14 
17.3 



They present the ordinary composition of such materials as are fed 
in most parts of ou^ country. The large percentage of jion- albuminoid 
nitrogen usually found in root crops is present in the mangel. 

IMPROVED YEIrLOW-EYEt) BBAT^S AND PODS. 

Professor Sanborn collected during the sumTner of 1881 a number of 
samples of this bean, with its pods, illustrating its diftereiit stages of 
development. The analyses are presented in the following table: 
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liA^JM X.-^^^ans md pods from J, W 



Scriiil immber. 



333 


335 

■ 


337 


339 


341 


343 


334 


336 


338 


340 


342 


344 


Beans, 





Average weight of bean 



Water.. ........... 

Ash 

free extract 

Cnide liber , . 

Albuminoidsj 

Total nitro^ien . . . , . 
Kon-albtimmoiis nitrogen 
Per cent, of K. as non-alb . 



Dextrin^ or gum. - . - . 
Sugars and eictraot . . 
Starclu or equivalent . - 
free extract, . . . ... . . 



Insoluble - ^ .......... . 

Soluble in water ... . 

Soluble in 80 per cent. ale. , 
Kon-albuiiiinoua nitrogen 
Total soluble 



.05 

6.80 
5. 60 

i.7r> 

52. 59 

3. 40 

29.. 85, 

\ 42 
.86 
17.2 

10. 30 

'.57' 
41. 72 

■52.59, 



v,28 

6.00 
5.00 
1.SJ6 

58. 48: 
3. 26 

25. 30^ 

'3.72' 
.50! 
13, 

' 6.,0o! 
',4., 87 
47. 551 
58. 481 



.50 

4. 20 4. 50 
4.70 4.50 

40 2.43 
61.40 57.65! 
3. 50; 2.901 
'1% S0| 28, 02 



-50 



.511...... 



6. 60 
3. 80! 
1.93| 

.59.4.5! 59. 15[ 47.58 

3: 00 3. 43 19. .53 

24. 75 25, 09i 13. 63 



6. 30 
4.20| 
2. 301 



8. 50 
8. 80 
1. 96 



3. 52i 

' . 56: 

16. 0 



4.12 
.56 

^ 13, 5 I 

',,5.38; 4.78! 
4. 18i 4.39! 
51.84| 48.481 
61. 40 57. 65i 



3. 64 
.59 
16.2 



3. 691 2. 18 
.67 1.31 
18.2 60; 1 



4.18i 
.24 



3.58 
.14 
. 42 
.50 
.50 



3. 33 
.17 



. 50 
.50 



1.84 8.65 
5.81 4. 
51.801 46.41 
5Q.45I i>^.15 



a. 74 

, .38 
;34 
.56 
.72 



3.19 

. . .. 45 



.59i 
.84! 



3-53 
.16 
.34 
,67 
.50 



10.40 
8. 56 
28.12 
4). 58 



7.10 
8, 10 
1.46 
50.47 



7.50 
6.40 
1.16 

59.28 



26.06 22.16 
6.81 3.50 



1. 09 
.45 
41.2 

14. 60 

4, 93 
30, M 
50.47 



.56 
,06 
10.7 

15.50 
1. 50 
42.28 
59. 28 



8. 70 
7 00 
1.33 

52. 96 
26.13 

3. 88 

.62 

.2b 
32. 2 

16.00 
2.83 
34. 13 

53. 96 



9.10 

7.70 
2. 66 
53.57 
24- 16 
2. 81 

.45 
.06 
13. 3 

15. 03 
6. 96 
33. 51 
53. 57 



The conclusions derived from the deteminati0n are not of as great 
valiie as tMey might have been under a different method of collection, 
owing to the fact that in the younger pods, the beans not Jiaving heen 
shelled immediately, the one nearest the stem had continued to gr6^^ at 
the expense of the nutrients of the pod a,fter separation from the plant, 
causing the formation often of one large and well-fOrmed bean among a 
number of extremely small ones. 

The tj^^bles, however, present to a certain extent the movement of the 
nWtrients through the pods to the beans. The presence of sUch a con- 
siderable amount of non-alb umiuoid nitrogen is somewhat unexpected 
in the beans themseives, but various experiments seem to show that 
there is a jjortion existing without dotibt in that foi*m. 

The average weight of the beans is given in grams, and it may be 
added that the soil upon A:^^hich they grew was a heavy clay. 



ANALYSES OF VEGETABLES. 



A cpllectlon of several vegetables from the Washingtoh market, 
grown In the siirrouhdiilg country, has furnished the following results : 



Table XJI.—VegetaMes groim 
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OKlGtSAL BUBSTAXCE. 








































Water .............. 


78. 06 


83. 17 


88.91 


82.42 


93.59 


95. 87 


95. IS 


94. 58 


95.70 


85.26 


83. 92 


88.84 


87.68 


83. 30 


87.85 


9.0. 22 


85,83 


_ 82, 00 


63. 53 


\^.8h . . r> * . . .t. . 


. 88 




. 58 


. 41 


72 


.78 


.38 


. 42 


,46 


.68 


.54 


2, 83 


1. 05 - 


• 3/34 


1,29 


.51 


. 52 


.64 


I. 73 


Ether extract. . . . . . . 


.55 


! 53 


2*. 08 


3! 03 


^!l9 


.21 


'. 32 


!24 


i21 


! 22 


.79 


! 60 


^21 


"8fi> 


!71 


124 


1*24 


l'34 


L87 


free- extract. . . - - . 


14. 48 


10. 97 








1. 64 


2. 95 


3 54 


1. 95 


10 'SO 


- 11. 46 


2.49' 


7. 64 


5.^ 


&. 86 


6 90 


iOi 43 


14. 30 


24. 33 


Grade fiber 


1. 66 


2.91 


2! 46 


3! 17 


1! 44 


.53 


53 


.* 54 


^85 


- ]7Q 


2.73 


2! 50 


1! 69 


2! 25 


2! 32. 


L31 


L38 


l!l9 


£92 


Crude albumen . — 


4, 37 


1..J4 


.94 


.60 


2.01 


.97 


.64 


.68 


.83 


2. 28 


.56 


2.74 


1.73 


4. 26 


.97 


.82 


.m 


.53 


5.52 


DRY SUBBTANGE. 








































Ash .... 


4.01 


5.22 


5. 20 


2. 35 


11. 25 




7. 92 


7.69 


10.74 


4, 64 


3.35 


25. 36 


8. 75 


20.00 


10.59r 


5.21 


3.67 


3.58. 


4.74 


Etber extract (tat 








































and acid) . . . .. 


2. 52 


3. 14 


18.79 


17.23 


? ' 


5. 08 


6. 67 


4. 40 


4 99 


1.50 


4.-92 


5. 41 


1.73 


5.12 


5. 86 


2.50 


8.74 


7. 42 


5. 12 




65. 98 


Go, ]8 


45.31 


58.65 


1.26 


39. 64 


61. 10 


65. 47 


45. 32 


73.24 


7L 27 


22.24 


61.98 


2 5 . 53 


56.50 


70.53 


73. 60 


79.43 


66,66 


Orade fiber . 


7. 58 


17. 29 


22. 19 


IP ^ 


22.45 


12, 85 


10.99 


9.J)4 


1& 56 


5.15 


:1«.99 


22. 43 


13. 74 


35. 85^^ 


19.10 


13. 40 


9.79 


6.61 


8.00 


Crude albuiueii - . - . ; 


9.m 


0.17 


8. 51 


...75 


32. 03 


23. 42 


13. 32 


12. 49 


19.39 


15,47 


3.47 


24. 56 


14.00 


13.46 


7.95 


8.36 


4.20 


2.96 


15.48 


Total nitrogen . . .... 

^^on-albuminoid N . . 
Per cent, of N. as non- 


3. 19 


IV 


X.36 


.60 


5.13 


3.75 


2. 13 


2. 00 


3.10 


2. 48 


.55 


3. 93 


2. 24 


2. 15 


1.27 


1.34 


.67 


. 47 


2,4S 


".07 




: .28 


.10 


^ 3. 09 


1. 85 


.66 


.62 


1.28 


1.86 


.23 


i.4r 


1.21 


. 68 


.61 


,58 


. 17 


.00 


.90 
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20.6 
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49.3 
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31. 0 
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75. 0 


41.8. 


37.4 


54.0 


31. G 


48. 0 


43. a 


25,4 


00.0 


36. 3 
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The marked points are the large amount of asli in the leaves of the 
beet and carrot, as well as of nitrogen in the same plants, and in the 
onion and cabbage. While there is quite a large proportion of non- 
albuminoid nitrogen in all the vegetables, it is remarkable that in the 
onion it should ilse as high as seventy-five per cent, of the total nitro- 
gen present. The analyses of the green apples M^ere made at two stages 
of growth ; the first when the fruit was from ItJ to 2 inches in diame- 
ter and averaged 20 grams in tv^eight, and the second when it was be- 
ginning to redden and the pieces were from 2^ to 3 inches in diameter. 
At the latter point it will be noticed the non-albuminoid nitrogen dis- 
appears. An examination of the apples at the first period at which they 
were collected showed that they contained a large anj.oant of starchy 
having a very small round grain, a portion of which w^s easily sepa- 
rated from the expressed juice. The juice at this tiiHe had a specific 
gravity of 1.045, contained 12*39 per cent, of solid matter, of which 6.65 
l^er cent, was glucose and 2.20 per cent, sucrose. The free acid j^s malic 
amounted to 1.8 per cent, of the juice. After fermentation for two 
weeks the free acid calculated as acetic had reached 2.82 per cent. 

XJnfortiinately, there was no opportunity to examine the apples more 
closely at the second collection. 

The ether extract in all the analyses given in the preceding table con- 
tains, of coprse, in addition to the fat and oil^ the free acid and much 
of the coloring matter of the fruit or yegetaible, as may be seein in the 
following more extended examiuati^ 



'Etbtet' extract J. .... 

Imolable ^11 alcohol - . ..i... 
Soluble in aleohol ...... , . - : . . . : . , - ^ ^ . , . . . . : . . 

Insoliible in water 

Sohil)le in water 

Acid as malic ' ^ . . . . . . . . . 

ITnd(3terMinod color, &c - . . - . ^ . , . . 

80 per cent, alcohol extract. . — . 

Iiisoluhle in water ^ - - . - 

Solnhle in water . - . . . 

Sugar ..-v.... 

Organic ' so^ts, & c , 

8okil)lo nitrogen auhstanco . . , i ». . 

Water extract : . 
Gum and pectin, J,.. .... 

, Acid' extract' - - . 
Eiber . . . . . . , ..... . . ...... 

Albumen ........ .^.vi. ................ 



WHEAT. 



'18. 79'!; 



5. m ; 

8.68 

1.94 

'''' .,74' 
7M 



25.35 



. . . '. i* to • . « • * ■ ''^3. 18' 



,,,,^2. 17.; 

11. 50 
10.37 
1.31 

10. 9S 
il. 34 
22. 19 
6.77 



100. 59 



At the meeting of agriculturists held at the department during the 
past wiiiter, Prof; A. E. Blount, of the Colorado Agricultural College, 
presented a paper upon tie cereals, and iu it gave an account of his 
experiments with wheat, and his success in improving by selection, and 
in producing new varieties by crossing, illustrating the same by fort- 
samples of the wheat which he had grown: On his departure the sa. - 
pies were left at the department for analysis, and the results are tabu- 
lated in the accompanying ta-bles^ 

The methods which were employed in analysis were those described 
in the 3?eport for 1879. The specific gravity was taken on portions of 
teil ^rai^i.? of the gTaih in water, in a i)ykiibmeter, and may be a trifle 
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too low, owiiig to absoj-ption of water lt)y tile graiu, but the filling of . 
tlie pyknometer with water was done after that was 

accomplislied absorption produced no error. 

The weight of 100 grains is of course a function of two qualities, size 
and density, and the specific gravity being known, an idea of the size 
may be derived from their weight. 

The fresh gluten was determined by kneading twenty grams of the 
fiiieiy-powdered wheat with from twelve to fifteen cubic centimeters of 
a saturated solution of gypsum, the dough being allowed to stand an 
hour or more, and then carefully kneaded in water in a porcelain dish, 
changing the water from time to time, and slowly pouring oil: that con- 
taining the siispended starch. This is readily acoompiished in almost 
all cases, biit at times a wheat of more than two years of age, or having 
little gluten, is difficult to inanage in order to keep the gluten itself 
from washing awayv In Such a case longer standing ^o^^ 
'advantageous.'': ^ 

The '^fresJigluim^^^ water as ]iossible, was weighed 

and allowed to dry for a week at about 95° O.y after which it is again 
weighed as ^^(^r^/ 

WHEATS FROM GOLOEADO. 



PI o. 



5^ 



o 



Color ..... 
Harclnoss . 



Weight of 100 grains i . . 

Specilic gi-avity 

J'resli gluten . - 

Dry ^^luten . . .... ^ - . 

Total nitrogen . . . 

jVIoisture . 

Ash 

Ifat 

Sugar, . - . 

TJektriue., &c - 

tStarcli, (fee , ' 

An^mncn, solnble in alcpliol . 

Albuwien, insoluble . . . . . . 

Cmde liber — .... ........... 

Total nitrogen X 6.25. . . 



Amber 
Haird 



Eecl-, 



1. 397 
. 42. 22 
. U. U 
2.20 
a 72 
2.28 
2. 16 
4.12 
2. 22 

...;ot 10 

4. 30 
U. GO 
1. 32 



...ilS, 75 



82. 24 
11. 38 
1.96 
10. 07 

1. 9B 

2. 68 
2. 92 
2! 46 

66. 12 
3. 19 
9. 06 
li57 



PvO(L: 
Soft.. 



4.824 
1.331 
52, 92 
11.19 
1.88 
9.53 
2. 04 
2. 54 
3.38 
1.90 
G7. 24 
4.26 
7. 49 
1. 02 



12. 25 



Red.. 
Hard. 

5. 137 

1. B08 
34. 16 
11. 

2.18 
9. 93 

2. 07 
3.93 
4. 20 
9.00 

53. 66 
.80 
12.82 
1.59 



Yellow 
Hard . 



11. 75 



13.62 



32. 22 
10. 74 

2. 07 
9.74 
2.19 
1.58 
3.32 
1.49 

67. 23 

3. 57 
9.37 
1.60 



36.96 
12. 14 
1.99 
10.45 

2. 54 
■ 2.19 

3. 44 
2. 68 

64. 47. 
3. 28 
!). 10 
1. 79 



35. 22 
11. 74 

1. 96 
10 57 

3. 57 

2. 32 

3. 64 
2. 66 

63. 32 

3.71 :i 



4. 657 
1.255 

28.31 

10. 64: 

2.02 
9. 47 
2. 1 8 

2. 40 
4,22 

3. 08 
64.68 

5. 05 



32. 94 , j 12,44 



8. 54 : 7. 57 
1.67 i 1.55 



12.25 12.62 



726' 



23. 80 
'9.22 

1. 93 
9. 66 

2. '35 
2.00 

3. ()(.; 
2. 10 

67. 07 
4. 2G 
7.80 

i.io 

12.06 
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WHEATS FROM COLORADO— Continued. 



Number . 
Color 



HardneRS . 



Weight of 100 grains 

Specific giavity 

Fresh gluten 

Dry gluten 

Total nitrogen 

Moisture < 

A.8I1 

Fat 

Sugar, &c 

Dextrine, &c 

Starch, &c 

Albumen, soluble in alcohol. 

Albumen, insoluble - 

Ci-ude fiber 



Total nitrogen X 6.25. , 



P 



G I 

Yellow ' 



13 



Hard. 



4.702 , 

1.242 I 
25.06 I 

9.49 

1.88 
10,55 

2. 24 

2. 43 
3,28 
1.82 

66. 83 

3. 8:{ 
7.92 
1. 10 



19 i 

i 

Red... 



42. 21 
14. 33 
2. 21 
9.91 
2.60 
1.89 I 
n.4G ' 
2.20 I 
64. Gl ! 
4.20 j 
9.61 ! 
1. 52 I 



3.-?. 59 ! 

12.10 
1.90 
9.75 
2. 57 I 
2.42 1 
4.9G \ 
2. 80 I 

C3. 55 i 
1.97 

10.28 
1.70 1 



Yellow 

Soft... 

5. 506 
1. 305 
25. 23 
8. 91 
1.79 
9.78 

1. 85 

2. 23 

3. 30 
].92 

C8. 28 
3. 01 
8.18 
1.45 



71 

Yellow- 
Hard.. 

5.100 

1. 306 
35. 15 
11. 93 

2. 18 
10. 58 

2. 70 
2. 15 
2.86 

2. 32 
64. 36 

3. 53 
10. 29 

1.32 



76 

Yellow 
Hard.. 

5. 536 

1. 330 
35. 36 
12, 07 

2. 27 
9. 93 
1.99 
2. 32 
2.84 
1.80 

65. 39 
4. 34 
9. 84 
1.55 



Ked... 

Soft... 

4. 131 
1.311 
32, 41 
12.13 
2.32 
9. 55 

1. 99 
3.62 
3. 70 

2. 20 
03. 96 

3. 81 
10. 68 

1.49 



11.75 I 13.81 



12.25 11.19 13.02 



H.18 ; 14.49 



C5 



O 

o 
fcfl 



o 



Number . 
Color .... 



Hardness - 



Weight of 100 grains 

Specific gravity 

Fresh gluten 

Dry gluten 

Total nitrogen 

Moisture 

Ash 

Fat 

Sugar, &c 

Dextrine, ifec 

Starch, «fcc 

A Il)um(?n, soluble in alcohol. 

Albumen, insoluble 

Crude fiber 



Total nitrogen X 6.25... 



21 

Yellow 
Med'm 

0. 214 

1. 301 
33. 25 
10, 90 

2, 16 
10,23 
2. 10 

2. 35 
3. 24 
1.88 

65. 05 
4. 01 
9.49 
1. 65 



Red... 

Soft... 



1, 283 
38. 33 
14. 45 

2.41 
10. 42 
2.31 

2. 79 
2. 02 
1. 50 

63. 42 
4. 24 

10. 82 
1.48 



10 

Yellow 
Soft... 

4. 434 

1.326 
28. 92 
10. 06 
1.96 
9. 59 
1. 91 
2, 19 
3. 10 
1. 50 
67. 86 
4.34 
7. 91 
1. 60 



Soft... 

4.739 

1. 344 
34. 86 

11. 80 
2.27 

10. 17 

2. 02 
2.13 
3.18 

3. 00 
63. 92 

6. 51 

12. 67 
I. 40 



14 


20 


33 


Yellow 


Red... 


Yellow 


Hard.. 


Soft... 


Med'm 


4. 147 


3. 851 


5. 145 


1. 325 


1. 323 


1. 304 


39. 47 


29. 52 


34. 78 


14. 23 


11. 23 


11. 83 


2. 55 


2. 07 


2.10 


9. 43 


10. 24 


9. 89 


2. 64 


2. 17 


2. 13 


2.31 


2. 99 


2. 52 


4. 04 


3. 52 


3. 52 


2. 06 


2.40 


2.20 


61.95 


64.01 


65. 85 


5. 96 


1.64 


5. 25 


9.98 


11.29 


7. 88 


1.63 


1.74 


1.70 



13.50 ' 15.06 



12.25 i 14.18 i 15.94 : 12.93 I 13.13 
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WHEATS FBOM COLOKAPO-^Goutiiitied; 
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39 


41 




" 74' 




\' SI 


87 


88 




Yellow 


Yello^v 


Amber 


Red-.- 


Yellow 


Med'm 


"Red-.. 


Ked... 


Hardness ^ ■ - ■ ■ - - - 


Soft... 


Medm 


Hard.. 


Soffc... 


Hard-. 


Hard.. 


Soft. - . 


Soft... 


Weifilit of 100 graina .... ... .... . . , . 


4.565 


41073 


4; 499 


' 4. 214 


. ,'5. 754 


5. D24 


4. 373 


5.193 


Speeifie gtavity . . - . i> . - - - , . - . * . - . . . 




1. 357 


1,338 


1.233 


1.315 


1. 326 


1. 284 


1.393 


26.91 


34.01 


30.14 


32. 24 


34. 32 


37. 54 


35.81 


38. 61 


Dry gluten - ........ . 


9.99 


12. 11 


10.69 


11.37 


13.08 


13.51 


12. 52 


13. 83 


1.88 


2.18 


2, 07 


2.24 


2.18 


2.44 


"2.24'' 


, 2. 44 




10. 14 


9.07 


9. 17 


9.57 


10. 02 


8. 91 


9.41 


9. 38 




1.94 


2. 08 


2.59 


2.13 


2. 67 


2.32 


2.35 


2.53 




2.31 


2. 11 


2. 09 


2. 44 


2.G5 


2. 00 


2. 53 


2.97 




4.10 


% 80 


3. 12 


4.80 


4. 60 


4. 28 


3.68 


5. 12 




2. 30 


2. 02 


2. 10 


2. 00 


2. 84 ' 


3. 00 


2 32 


2 04 


Starch, &c . - - . , . . 




G6. 68 


oa 66 


62! 88 


62." 09 


6L30 


63*. 94 


6L17 


Albumen, solulale in alcojiol - . 


3.44 


4.6^ 


4.19 


4.89 


5.65 


6.48 


5.69 


5. 36 


Albumeii, inaoltible . , . - . w - - 


8.31 


8. 96 


8.75 


9.11 


7. 97 


8.77 


8. 31 


9.89 


Crude fiber .......... ^ . . 


LfiO 


1.62 


1.33 


2.18 


1:51 


1. 54 


1.80 


1. 59 


Total niteogea x 6.25.,. 1.... 


11.75 


13. 62 


12. 94 


14. 00 . 


13. 62 




14. 00 


15.15 



The following history is gi^eii of the origin 0 Yarioas wheats and 
the treatment Id whie^ submitted, and some remarks 

npoil the crossing of the Several so-called hybrids in Professor Blount's 

own words':' ':' 

l&loimVs Hybrid No. 10, a cross of the New York Deilil upon Virginia Golden Straw. 

Blonm's Hybrid No 15, a cross of tlie Sonora upon Lost Nation. 

Blount's Hybrid No. 16, a cro^ss of the Improved Fife npon Eussian, 

Blount's Hybrid No. 17, a cross of thfe Odessa upon Sonora. 

Blount's Hybrid No. 18, a cross of tbe Austra/lian Club upon Improved Fife. 

Blount's Hybrid No. 19, a cross of the Improved Fife upon Oregon Club. 

BlOunVs Hybrid No. 20, a cross of the Oregon Club upon Sonora. 

(The first-named variety in the list is the father, the second the mother.) 

These hybrids are but two years old, and hence have not become fixed." I crossed 
tl^^em in order to make the ofispring better in quality and quantity, for both farmer 
and miller. ■ • ^ • . 

The objects attained by crossing whea ts, orhybridization, as it is improperly called, 
are manifold. It improves the plant in various ways. It makes it more vigorous ; less 
liable to the attacks of vegetable parasites; the straw is stilfer, better glazed and. 
more healthy ; the leaves better feeders as well as the roots ; the glumes are more 
compact aijd better filled ; the heads longer, and fertilization takes i>lace much more 
surely and successfully. 

Second, it improves the grain ; makes it more plump, heavier, harder, consequently 
better suited to milling purposes ; the bran is made thinner, more free from fluff and 
cellulose— the t'syo obstacles that interfere so materially with milling; the grain is 
entirely transformed, beijig made to contain more or less gluten, starch, and other 
elements that make good liour. The whole operation is very similar to breeding 

: stock. ' , , ' ■ ■ 

The experimenter must thoroiighly understand the entire vegetable and physiologi- 
cal strhcture of both wheats before he can make a cross or an improvement on either 
iparent. ' ■ 

An e:^aminati6n of the table of analysis, for instance, will show success and failures 
in my work. A success cannot always be made the first trial nor the second. The ex- 
perimenter is com]}elled to cross and recross again sometimesj in order to make a wheat 
that will suit botli farmer and miller* Take Hybrid Isfo. 18, for instance. It is a 
failure, so far as being fit for the mill is concerned, Wliy ? Because the per ceut. of 
gluten is very mucli less than that of its mother (1423— ^Improved Fife), and but lit- 
tle, very little, higher than that of its father (89I--the Australian Club): Had it 
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Ibeeii 11.57 per cent. y or the averagct of Ibotli, or more, there Iniglit liaTe been a cli£ince 
of iBaloDg it a success. One more trial (the third) will settle the question whether 
or not it ia worthy to be phiced among the standards. So far as it is a success or 
lailiiie for the farmer remaius jet to be detenu lued. Mauy wheats are splendid in the 
field aiul are no mannei: of account in the laill, and ito 

Please notice No. 19 in the table. The father wheat (Improved File) contains 
14i23 per cent, of gluten, the niother (Oregon, Club) 10.06 per cent. ; average, 12.14 per 
cent. ; exactly the pei' cent; that No. 19 contains. Now, both these p^irent wheats are 
good for both farmer and miller, and I have reason to conclude that this oifspring 
will be better than either parent when it becomes ^^fixed." It is now only two years 
old and will not become fixed or a standard until next year. 

HISTORY. ' 

The Black-Bearded Centennial came originally from New Sonth Wales. It is prob- 
ably the heaviest wheat known, 74 pounds per strpck bushel. It is an enormoUvS 
feeder aod an enormous yielder, 2 ounces producing last year 95 pounds (j oimcea. 
From the table it cannot be said to be a good milling wheat. 

It has the finest head and kernel of any I have ever handled or seen. It took the 
first premium for being the heaviest in New York last August over two or three thou- 
sand competitors— average head weighing i07 grains troy, while the next heaviest 
weighed 92, making the Black-Bearded Centeniii^il 1^^ gf ains troy heavier than any 
other's average head. ■; ■ ■ 

The Eldorado is an improvement on the old Egyptian wheat, otherwise callecl Pha- 
raoh's wheat, Seven-headed wheat, Mttmmy wheat, &-c. In this county (Larimer) it 
^' has /produced ';90, bushels per: acre.' ■ ' '''' V:^' 

The ^^Hiite Mexican White Siberian or i^iii ally came from Siberia, in Asia. It 
has held its own more tenaciously than any pt the standards. It is whiter and lighter 
than it was ten years ago, but the table shows it to be the best niillin^y wh(?at Avhew 
improved (as I have improved it in the last three ^ears) of all the thirty -two. For 
tlie farmer this v ariety is not profitable tp raise, from the fact thsfct the straw is very 
weak and ^u^3ts bi^dly on all the soils where thei^e is, the least dampness or too inutih 
alluvial; hi fitter in 'the 'Soil.:' " ''■ . ' ^' 

l^he Judkin is a Pennsylvania wheat, and comes as one of the best winter varieties. 
I turned it into a spring wheat three years ago, since which time it has proved to be 
aujon<>' the hot. It prodacos a little more grain in wei.o^ht than straw, and yields 
0 ver &!iO from one, Tts color is red, and remarkably uniform. It has £i strphg, stiff 
straw^ a little too long, and has j^ood milling' properties. ; 

^hile the Australian Club exhibits poor milling properties in the table, i| is bup of 
the most prolific and successful varieties for the farmer. It produced 4 l6 fi^>m pn^ 
last year, and has straw, color, and grain that can hardly be excelled. It came f^^^^ 
Australia, but is no Idn to the hard and soft Australian wheiats. It is hard, an(l h*;*''* ^' 
'larja:e amber kernel.',,, ■'',■■■„ ' . „','■■,, '/^ 

The White Fountain comes to me from Montana. I have raised it but one ye#. It 
f ields abundantJ y^404 from one ; has a stiff, strong straw ; does not rust, and ripensi 
ovenl}^ The table shows its milling properties t^> be good. I received 101 pounds 
froih four ounces sowing. It i^ a smooth, Avhite wheat, of, great value. \. ^ 

Perfection was rcc^^ived la^t year from Palestiue vundier a variety of names. Half 
ounce prodncea six pounds o^" grain and seven of $traw. The straw is coarse, 8liro|jg, 
and stiff ; the grain m large, White, and uniform in color. Its milling properties are 
f;i,i r. It does not appear to lie subjeet to riist or Mmt in tliia (dim On the whole, 
■ it is a good'' wheat f(>r' the farmer and miller. .; ' r"',^' 

The linssiaii came to me from Moscow three years ago. Three years' tpv^fc makes it 
one of the best red wrheats I have. It has One failing— shelling too easily wheq cut 
too ripe. Aside frpm this fault, it comm^Bds itself td cA^ery farmer, and especially to 
the miller, As its ll()ur is of the best, it produced, firsl year, 76 from one ; secpild 
, year, 172 ■from one; : third year, 4,48 'from one, ■ ^• . 

^ Eio Grande is the best'of all the bearded varieties I have for mUliiig, I/ike the 
Ev:^ssian, it shells badly, being e ad with but a single ghnne. S6hi6timeB the grain 
grows without any natural covering at all. I have crossed it upon the Champlai^i. 
the eflect of which has given eyery kernel iu the Oli'spring its i>roper amount Of 
Glothing, two glumes, two, palets, and two lodichl^^ 

Tlie Tou?ell6 was obtained from France. It is the finest looking of all the Freneli 
::'bearded", wheats. ■ , It ' improves: Tepidly v, by selection '..and,.; Qultlyatioh,.,.' '^I'irst' ::year' it, 
produced 56 from one ; second year it procl need 128 from one; third year it produced 
4^0 fVom one. As will be seen in the table, it is not yet a good miffing wheat, ifrom 
the fjact that it is destitute of the proper per cent, of glufceni; ; 

The Crt'rman Fife came fiom Saxony, atid lias been tested on these grOnnds but pne 
year/ 111 alires])ects, as the table and the exp^'rihients made with it here shows, it is 
nne^cceptionally one bf the best wheats grown any where. It is, not handsome, biit 
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very strong, and a good one for both fanner and miller. It is a bearded, red variety, 
strong straw, with grain well protected. One ounce produced seven founds grain 
and eight of straw — llj;^ fold. 

The Oregon CJnb has beeii a much better wheat than it how is. Its milling prop- 
erties have greatly deteriorated by bad selection, or no selt^ction. It is prolific, never- 
thelesSj producing this year 480 from one. There are two evils that attend this wheat; 
it will rust in damp seasons and low soils, and theheadsbreakoflf badly in harvesting 
if pennitted to get too ripe. I obtained seed from Oregon. 

The Sonora sells readily for seed and flour. Some millers do not like it, and some 
farmers won't raise it. It is really a good wheat if milled proi)erly and cultivated 
with Home care. I have raised it for three years. The first year it produced 56 from 
one, the second year it produced 110 from one, the third year it produced 448 from one. 
It came from Mexico, below the Gulf of California. 

The Improved Fife commends itself to every one who has seen and raised it. So far 
as the farmer's interests are concerned, it will pay him to make use of it. It has for 
three years exhibited no failing whatever. The table, shows it to be of the best mill- 
ing properties. It is an improvement 031 the old Saxon Fife. The iirst year it pro- 
duced 56 from one, the second year it produced 126 from one, the third year it produced 
41(1 trom one on these grounds. 

The Lost Nation is an old ''stand-by^' in the Eastern States. Seed was sent me 
three years ago from Chester County, Pennsylvania, and the three tests I have given 
it show it to be an excellent vaijiety for the farmer, and. the table shows it to be a 
pretty fair milling wheat. The first year it produced 76 from one, the second year 
it produced D6 from one, the third year it prodticed 352 from one. 

Although Pi ingle's Hybrids Nos. 4 and 6 exhibit fair milling properties in the table, 
they are not profitable for the farmer on account of one failing — both shell so badly 
while being harvested that the farmer loses three or four bushels per acre. These 
came from Vermont. 

The Clawsonj from Pennsylvania, is so widely known it is hardly necessary to notice 
anything pertaining to it, except the results that have been obtained on these grounds 
for three years. It is a vrinter variety, and almost absolutely refuses to be trans- 
formed into a spring wheat. It has done well, and commends itself to the farmer for 
being very prolific and free from almost all diseases and accidents. The first year it 
prpduced 68 from one, the second year it produced 136 from one, the third year it i)ro- 
duced 644 from one. The straw is strong, Well glazed, and never falls. The heads 
are reniarkably long, and always well filled. It does not "kill out" in the winter, but 
grows well, and is greeo all the time, no matter how cold it is. 

The Hedge Row White Chaff is properly named. From what source it came I am 
unable to say. It shows fair milling properties, and so far as being profitable in the 
field there is no doubt. The straw is coarse, stiff, and rough, and the ch aft' holds its 
grain as tenaciously as an old animal does its prey ; in fact, it is so hard to thrash that 
it is an utter impossibility to clean it thoroughly. It is a good variety to cross with 
a finer wheat that shells easily. Hedge Row Red Chalf is, in all respects, like the 
other, with the exception of the color of its chaff and grain. White Chaff, so called 
because its head, when repining, fairly glistens in the sun, has several names. It is 
a bearded variety and prolific, producing more than 400 from one Triticum. I received 
from Samara, on the Volga River, last year. It was the poorest looking wheat I had 
ever seen. The table shows it to be above medium for the mill, and one season here 
proves it to be excelled by but few. It produced as much grain as straw, and yielded 
i92fold. 

The Durum and Doty came from Saratov, Rnssia, last year. One test proyed but 
little as to their merits. 

The Meekins came from St. Petersburgh, and commends itself to the farmer and 
miller. ; ' ■ ■ ■ 

My No. 10, a cross of the New York Delhi upon the Virginia Grolden Straw, now 
three years old, is "fixed" and so far claims the attention of all who see the grain or 
straw. Its liiilling properities, as seen in the tqble, speak for themselves. It lias a 
stiffy strong straw, has not rusted at all, and the head is one of the fiuest and largest 
known. Over 100 grains are found in a large pro [jortion of them. The wheat came 
from but one kernel planted in 1880, Therne kernel prod uce'^ the first year five good 
heads, containing In all 474 kernels. These I planted again in 1881, and I have now 
thirty pounds oi^ more, which will produce ait least 50 to iOO bushels by careful sowing 
and cultivation. 

AH these remarks and statistics are made with reference to this climate and locality. 
They may or may nor ai)ply to othe;- sections and other states. All these wheats have 
been improved by selection and crossing, cultivation and irrigation, under different 
tF atnient. In this as well aa in different soils and climates they mighc do better or 
they might do worse. 

I am con viiiced that wheats that are made on the gronnd where they are to be raised 
will do much better in every respect than such as may be iniported. 
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Professor BlouBt's devscriptioii of li is attempts and tlieir resnlts s^h^^ 
liow miicii tlier© is to be done in this country in the iioproremeiit of 
eeed by selection a nxl fixing of new varieties. Tiiere is no variety in 
tLe list analyzed wliicli was not easily improved in yield, and probably 
also in quality, by selectiou and careful cultivation for a few years. 
That the quality of Professor Blount's wheatfs is above that of ordinary 
wheats is shown in the iblloAving ta 

Ai^erage 0ompadti0n of wheats of North Ameriqa. 





Winter. j Sprin^^. 


«=> 

1 CO ■ 


m 0 
13 § ,2 


st:. 

CB ^ 
4- ^ 

fct bCt^ 


5 seed wheats, 
Department of i 
Agriculture, i 


W a t€r. ------i-*---"-----'- - - 

AhIi • - - ■ • - -I- f •• - • - 

Oil *- 

Starch. ...... t----*^* — -"^-"- 

Fi lier , - - - - " 

Albumen — ---; — -..*--.--..-••.-•>• 

lli{!hpst albUTnen 


9. 85 
2,29 
2, 42 

70. 46 
1.58 

13.40 


8. 70 
1.67 

2. 22, 
■ 74.97 
1.49 
10.1)5 


10. 93 

i.7o 

) 

^ 75. 66 
11.71 


8. 59 
1.73 
( 2.40 
1 73.37 

12,31 


15.94 
11.19 


13. 82 
9.23 


14.47 
140 


16.89 



AlthouG-h the number of ^inalyses of Wheat made in this country is 
very small, they will serve to show the immense opportumty wbi*^li We 
ha\'e t\>r improvement. ; ■ . ^ 

Wolii' gives the fbllowing as the average composition 01 O^erman 

wheat: ' , . ■.■„■■, ■ ■ ■. ' '. ■ ' , , 

........*...*•--•.,----- - - .---.-->----> - ^---•1' ^ 5 

. - ........ ...... .«•«•. U 



' '•Water - 
Ash...-- - d,,---. 
Fat...,...-,...-. 
N. free siibatance . 
Crude fiber — - 
Crode albumen - 



It agrees with the composition of Professor Blount's wheat as fiir as ttie 
most valuable constituent, albumen, is concerned, but beyohd that the 
Colorado wheat is superior, having more iUt and less fiber, very much as 
we have seen to be the relations of the German and American grasses. 
The lower amount of water in our wheats is probably to be explained by 
more thoroughi desiccation of the small sahiples which have been 

analyzed.''/ .v"'''''''''" ■ ^ ■ 

As it has become the custom to judge irom the amount of gluten in 
a wheat as to its value and milling properties, it is advantageouij to 
coiisider what this determination re^^resen^^^ 

The nitrogenous constituents of the wheat, not including the outer 
hnwlc, which does not appear in flour, are four in nuniber, possessing 
different solubilities, by means of wbich they may be separated. What 
is done in deterndning the amount of gluten in a wheat is to Ayas ha way 
all the hnsk or bran and starch by means of water, as well as that por- 
tion of the nitrogenous constituents which is soluble in water/ What 
is left is called .^iw^en, and consists; in addition to certain impurities 
which escaped washing away, of the four principal nitrogenous sub- 
stances in the wheat. They are called hy Eitthanken, Ghadm^ Blutm-:^ 
msemy Glutm-Mbriri, Mucedm, Their relative proportion varies 



REPORT OF THE CHEMIST. 



563 



iji differeBt wheats, and it is upon this as wejl as upon the amouiit of 
. glilteB that the properties of the wheat depend. 

As the greater portion of the albumenoid substances are contained in 
the gluten, the amount of the latter must be dependent on the amount 
of nitrogen in the wheat. This determination is one that is easily made 
in the laboratory, so it is of importance to see what the average rela- 
tion of nitrogen to gluten is. 

The determinations which we have made with Mr. Blount's wheats 
are tabulated below in the order of their nitrogen content, and it is 
evident that in a general way the amount of gluten is propdrtiOwal to 
the amount of nitrogen. 



/744.. 
721.. 

' 72^-. 



"731. 
727. 
720.. 
725. ., 
730.. 

7m,. 

• 724.. 
726.. 
723. . 
741.. 
746-. 
742.. 
736. . 
722.. 
7B2.. 
745.. 
748.. 
729.. 
747.. 
750.- 

733. - 
739.. 

734. - 
735. . 
737.. 
743.. 
749 . 
751.., 
740.., 



Total nitro- 
gen. 



1.88 
1.88 
1,88 
L 79 
1. 93 
1. 9€ 
1. 96 
1.96 
L 96 

1. 99 
2.02 
2.07 
2.07 
2.07 
2. 16 
2.16 
2.18 
2. 18 
2vl8 
2. 18 
2.21 
2.24 
2. 24 
2.27 

2. 27 
2.32 
1 35 
141 
2. 44 
2.44 
2. 44 
2.55 



Dry giaten. 



2.U 



9.99 
11.19 
9.49 

8. 91 

9. 22 
1L38 
11.74 
12. 10 
10. 08 
12. 14 
10.64 
10.74 
11.23 
10. 69 
11. 83 
10.90 
11, 88 
11. 9q 
12. 11 

13. 08 

14. 33 

11. 37 

12. 52 
12. 07 

11. S3 
12.13 

12. 34 
14. 45 

12. 06 

13. 51 
13. 83 
14.23 



Hoist glu- 
ten. 



26.91 
32. 92 
25. 06 
25. 23 
23. 80 

32. 24 
35. 22 
33.59 
28. 92 
36.96 
28.31 
32.22 
29.52 
30. 14 
34. 78' 

33. 05 
34.16 
35.15 

34. 01 
34.32 
42. 12 
32.24 
35. 81 

35. 36 

34. 86 
32. 41 

35. 01 
38, 33 
33 69 
37,54 

36. 61 
39. 47 



Dry. racist \ pry gluten 
gluten, to nitrogfen. 



1L74 



33. 12 



37.1 

34. 0 
37.8 
35.3 
38.7 

35. 3 
33.3 

36. 0 
34.8 

32. 8 
37.6 
33.3 
38.0 
35. 5 
34.0 
33.9 
34.8 
33.9 
35.6 
38.1 

34. 0 
35; 3 
34.9 
34. 1 

33. 9 
37.4 
35.2 
37.7 

35. 8 
35.9 
37.8 
36.0 



5,31 
6.48 
5.05 ' 
4.97 
4.77 
■ 5.81' 
6. 00 
6.17. 
5. 13 
6. 10 
5.26 
5.19 
5.41 
6.10 
5 63 
5. 04 
5.45 
5.47 
5. 55 
6.00 
6.49 
5.08 
5.58 
5.31 
5.19 
5. 23 
5 25 
6.00 
4.94 
5.54 
5.66 
5.58 



35.5 



5. 49 



From an average of all, it appears that the dry gluten is 5.49 times 
the nitrogen, with extremes of 6.49 and 477, and the average amount 
of dry gluten 11.74 per cent. Eitthausen found from the examination 
of thirty-eight wheats that the gluten was 6.64 times the nitrogen, and 
the average content of gluten was 14.38 per cent. These, however, 
included many spring wheats, which are much higher in gluten than 
winter varieties. 

The name gluten h^^ been the cause of great confusion in the English 
language, having been applied to that portion of the nitrogonoiis sub- 
etances in the wh^at extracted, as has already been described: and, 
again, when spelled glutin^ to that portion of the gluten which we have 
caUed sutler nitthmmn QUadin, It will be Well, then, to remember 
that gluten corresponds t@ the German Klehevy and consists of four dis- 
tinct substances, while the name glutin is better replaced by OliadiiL 
Another very serious ei^or has arisen, and had a large circulation of 
late, m the opinion that all the gluten of the wheat is in the husk, and 
that the modern methods of milling were preparing a flour more and 
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more poor in this substance. Tiiis report lias even been pnblislied in a 
medical iournal. Every miller probably understands that the modern^ 
improvements, instead of diminishing the amount of gluten, would, if 
anything, tend to increase it, or certainly to furnish a more valuable 
flour, l^'rom the previous exi)lanation and discussion of the matter this 
must be plain to all. 

CORN AND SORailUM: AS FODDER PLANTS. 

The attention which, daring the last few years, has been given to the 
ensilage of corn and sorghum, and the large amount of discussion which 
has taken place as to which was preferable, dried corn fodder or that 
which has been packed in silos, seem to make a thorough investigation 
of the subject both from a theoretical and practical point of view neces- 
sary. ' , ' ' . ■ ■ , ' 

Among the questions which arise in either method of preserving corn 
and sorghum for feeding is, What is the proj)er time for cutting, and 
which crop is the best as far as composition is concerned The follow- 
ing analyses have been made as a contribution to our knowledge of the 
subgect:'^^ : ' . 

Table XIII. — Egyptian Sugar Corttj planted April 30, 1881. 
STALKS. ' 



>5 



DEVELOPMEKT. 



Heifflit 

Diameter. 

Total weiglit.- 

Weight or atalk. - - -- 

Weight of leaves. . ......... - .. 

Weightof top 

Weifrht of ear 

Per cent, of Stalk in whole plant. 



DKT aUB$TANCB. 



Ash 

Crude fat ......... 

l!f . free extract - - - - 
Crude fiher 
Crude albumen . . . - 



Total nitrogen * . 

IToJx- albuminoid 1- - - - - 

Per cent, of N. as non-albu^ihold . 

ORIGINAI. SUBSTANCE. 



Water 

Ash-,.......-..- 

Cmde fat 

If. free extract - . 
Crude fiber 
Crude iaibumen. . 



2. 5 
.8 

126.2 
(59.8 
5(i.4 



2.8 
1.1 

349 

219 

130 



4.5 

1,0 
656 
438 
218 



7.0 
1.2 
1242 
960 
216 
66 



7. 2 

1. 2 
1097 

585 
468 
44 



55.3 



17.53 
3.51 
32. ,'50 
21 42 
25.04 

4. 01 

2,51 



94.20 
1.02 
.20 
1.88 
1.25 
1.45 



13.34 
4.00 
44.73 
20. 57 
17.36 

2.78 
1.70 
6L 1 



94.10 
.79 
.24 
2: 64 
1. 11 
L 02 



9.74 

3.02 
55. 43 
22, 74 

9. 07 

1.45 
.75 
51.7 



92.60 
.72 
.22 
4.11 
1.68 
.67 



77.3 



9.72 
2.58 
50.60 
27. 01 
10. 09 

1, 61 
.99 
61. 4 



91.60 
.82 
.21 
4.25 
2. 27 
.85 



8.5 
1.1 
1037 
642 
430 
35 



53.3 



9.09 
1. 80 
51.20 
26. 38 

11.53 

1. 85 
1.27 
68. 6 



91. 30 
.79 
. 16 
4.45 
2. 30 
1.00 



52. 1 



6,53 
1.68 
52. 41 
31. 29 
8. 09 

1. 29 
.85 



88. .^0 
.76 
.19 
6.14 
3.66 
.95 



9.0 
1.2 
1378 
618 
651 
26 
83 
44.9 



5. 60 
3.48 
60. 45 
26.04 
4.43 

.71 
.31 
43.7 



85.90 
.79 

.49 
8.53 
3,67 

.62 



* Top juat out. 



t Anthers not out. ; Anthers out, filling 



KEPOKT OF THE CHEMIST. 565 

Tabj^ Xlll'^^^gyptian Su^ar Corn planted April 30^ 1881— Con tinned. 

^STALKS. 



DEVELOPMENT. 

Height..... - 

iJiam e ter , - ^ . . 

Total weie-ht 

weight of stalk 

Weiglit of leaves - . . , i - . 

Weijiht of toji * 

"Weight of ear . — , .. 

Per cent, of stalks in plant . .... 



DRY SUBSTANCE. 



Crmle fut 

fr«e»ixtract.... 
Crude fiber 
Crude aXbuinm... 



Total nitropn — . 

!Non «lbuminoid X .......... . 

Per cent, of N. as non-albuminoid . 



ORIGINAL SUJISTANCE. 



Water 

AhU 

Crude fat . 

free oxtrjact . . 
Crude fiber .... 
Crude albumen. 



9.2 
1.2 
1G42 
575 
737 
78 
252 
35.0 



bi] 



10.2 
1.6 

1722 
636 
864 

32 
190 

37.0 



4.81 
2.75 
61.53 
26. 06 
4. 85 

. 78 
.39 
50.0 



83. 20 
.81 
.46 

10.34 
4.38 
.81 



5. 67 
2.35 
66. 72 
22. 07 



.48 
.29 
0.5 



80. 20 
1.16 
.47 
13.21 
4. 37 
.59 



10.0 
1.2 
1068 
593 
300 
9 

166 
55.5 



4. 97 
2. TO 
67.37 
21. 82 
3.74 

.60 
.33 
55.0 



80. 60 
.96 
.41 

13. 07 
4. 23 
.73 



712 
309 



3.54 
2. 21 
04. 13 
24.41 
5.71 

.91 

.58 
63.7 



79. 20 
.74 
.46 
13. 33 
5.08 
1.19 



9.5 

1.1 
820 
371 



45.2 



6.94 
1.81 
56, 29 
32.64 
2.32 

.37 
. 13 

35.1 



79. 70 
1. 41 
.37 
11. 42 
6. 63 
.47 



5 



8.2 
1.2 

looo 

595 



59.5 



6.00 
3. 75 
64.71 
18.71 
6. fJ3 

1. 09 
.55 
50. 5 



76. 70 
1. 40 
.87 

15. 08 
4. 35 
1.59 



9.2 
1,1 

614 

347 



* Silk out. t Ear formed. 

Table Xlll.—JSgypUan &ugar Corn, planUd April 30, 1881— CQiitiiiued, 

LEAVES. 



56. 5 



4.17 
1.64 
59. IS 
32. 13 
2.88 

.46 
.22 
47.8 



74. 80 
1. 05 
.41 
14.91 
8. 10 
.73 



DEVELOPMENT. 

Per cent, of leaves in plant . 

DET 8UBBTAKCE. 



Asli 

Crude fat . 

JsT. free extract 

Crude fiber 

Crude albumen 







o 






H 




o 




1-1 





Total nitrogen 

!5foii-albiuumoid N 

Per cent of N. as non-albuminoid - 

ORIGINAL SUBSTANCE. 



Water .- 

A.'ili ...«- 

C r ude fat 

N. free extract . . • - - 
Crude fiber 
Crude albumen . 



44.7 



1L25 10.10 

4. .^)9 4. 00 

32.56 40.60 

28.34 24.11; 

23.26 19.13 

3. 72 3. 06 

1. 69 1. 14 

45: 4 37, 3 



88.20 86.70 
1. 33 1. 35 



.54 

3: 84 
3. 35 
2.74 

■1 



.53 
5. 67 
3. 21 
2.5J 



17.4 



8. 70 8. G7 

3. 51 3. 6+ 

45. HI 46. 96 

25.86 2+. 94 

16. 12, 15. 79, 

I ! 

2. .58 2. 53 
1.08 .99 
4L8 



42.7 ! 41.4 



10.12; 10.22 
3.44 4.94 
46.25 45.48 



47.2 



44. ^ 



50.0 



39.1 



25.15 

15.04. 

i 

2.41' 
1. 09 

i 45,2 ■ 



84. 80 
L n2 
.53 
6.97 
3. 93 
2.45 



1 



\ 



89- 40 
.92 
.39 
4. 98 
2 64 
L 67, 



2.-7. 79 
13. 57 

I 

2, 17! 
1. 00 
46.1 



8.83 7.60 11.36 
3. 58 4. 62 4. 15 
.52.69 .56. 95 55.44 
24.51 21.96 20.48 
10.39; 8.87, 8.57 



86.60 85.20 
1. 30 1. 511 



.46 
6. 20 
3 37 
2.0li 



.73! 
6. 73; 

3. 82: 

2. Oli 



1. 66 
.65 
39.2 



84. 20 
1. 40 
..57 
8.3:i 
3. 87 
1. 04 



L42 L37 
. 30 . 58 
21.1 42.3 



< 



28.1 



8.71 

3. 08 
58.29 
24. 08 

5.84 

.93 

.25 
2a 9 



82.30 61.10 64.50 

1. 35 4.42 ;j. 09 

.82 1.61; 1.09 

10.08 21. 57 20.70 

3. ^8 7. 97 8. 55 

1.57|., 3,33 2.07 
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Table XIII. — Egyptian Sugar Com, planted ^pHl dO^ IS^WContioued. 

TOPS. 



hi 



"a 



Ha 



I 



DEVELOPMENT. 

Ptsr c€n t. of tops in plant 

DBY SUBSTANCE. 

Ash............ 

Cnidefai- ....... 

H. free extract 

Cniflefibef 

Crude albuiDen 

Total nitro^-en , 

Hon-albuininoid N 

P0r cent ofN. as nou-albuminoid 

OBlaiNAL BUBSTANCE. 

Water 

A&h , 

Crude fat ...... ^ ... , - . . . , 

K. free extract - 

Cnicle fiber : ..... 

Crude albumoxL 



5.3 



5,01 
4.41 
46. 53 
26.96 
17. 09 



4.0 



4. 93 
3. 80 
91.93 
23. 37 
15.97 



2. 73 I 2. 55 
1.18 I .62 
43,2 I 24.3 



I 



77.70 
1. 12 
.98 

10.38 
6.01 
3.81 



77. 50 
1.11 
.86 

11.68 
5.26 
3.59 



6.5 



4. 99 

5. ao 

51. 00 
19. 73 
18.48 

2.96 
1.08 
36. 5 



57.40 
2. 13 
2.47 

21.72 
8.41 
7. 87 



5, 81 
3. 59 
5.3. 16 
27. 33 
10. 11 

1. 63 
.48 
29.6 



58.40 
2.42 
1. 49 

22. n 

11. 37 
4. 21 



4.8 



5.48 
2. 77 

59.61 i 
25. 23' 
6,91 j 

I 

1.11 

' .24 \ 
21,6 



62. 40 
2- 06 
1.04 

22. 41 
9. 49 
2.60 



1.8 



7.02 
3. 74 
55.07 
26. 47 
7. 70 

1. 23 
.30 
24.2 



57.50 
2 98 
i.M 
23. 41 
11. 25 
3,27 



Tablk XIV, "-Lindsay^ 8 Barse Tooth Corn, planted April ZO, 1881. 



DrfiVBLOl^MBST. 



Height. i .. - ., 

Diameter 

Total weight . , i ..... . 

"Weight of stalk 

Wei ght of leaves ™ - . 

Weijfht of top 

Weight 6f ear, , - 

Per eent. of stalk in plant 

DEY.iSUBSTANCK.'; 



2.8 
1.0 

250 

154 
96 



Ci'ii'de' fat. 

H. fi'ep -*)xtr,ftcfc-.— — 
CiTide fiber ..:........,.-..,>,..-, 

Crude albtimon . - - ............ 

Tot al iillK)ji en ........ 

Hon-albuiniDoid , . . .... . . . 

Pat cent of^. as non albuminoid . 



OillGI!^xlL SUBSTANCB. 



Water'.-^^i...... 

AbK 

Cnid© fat — -.i 
fre^J' extract.. 
Crude fiber ..... 
Crude Mboiaen.. 



18. 00 
3. 25 
35. 63 
20. 40 
22.72 
3. 63 
2 27 
62 *. 5 



94. 10 
: LOG 
,19 
2.10 
1.21 
1. 34 



3- 2 
1.2 

442 

308 

13^1 



5.8 
1.3 
1076 
801 
275 



79.7 



14. 48 
2. 69 
4S. 31 
20. 50 
14. 02 
2. 24 
1,24 
55.4 



94. 20 
.84 
..16 
2. 80 
l.ll> 
.81 



I 



6.0 
1.0 
1238 
877 
361 



72.6 



11. 66 
■2. 39' 
53.30 
21. 83 
10. 81^ 
1.73 
1.15 
65. 9 



03.80 
.72 

: 15 

3.31 
1,35 
.67 



8. 8 
1.5 

928 
617 
53 



70.9 



8.03 
2.31 
61. 19 
24.25 
4.22 
.67 
. 29 
4,1 3 



.84 
.24 
6.36 
2. 52 
.44 



58.1 



8. 01 

2. 91 
53.29 
27.97 

1. 25) 
.88 
70:4 



90.50 
.76 
.28 
5. (t6' 
2.66 
. 74 
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TamiM Xiy^'^tindsay^B Moree T6oth Corn^ plants April 
' ^ " . , ■■ .STALKS. ■ ■ 



1 



DBVKLOPMEOT. 

Height.:................ 

Diameter .......... ^ . 

Total weiffht — , 

WAiL lit of Stalk 

Weight of leaves .^.j., 

Wt'ight oi; top . ......... . . . - 

■Weight of ear ........................ 

3?er ce^t. of stalk in plant . . . . ^ * ... — . 

DHY 6UBSTANCB. 

Anh 

Oude fat . 

]N. free extract ^ ......... . 

Cnnie- libeT — ^ , 

Crudw «ll)iimeTi , 

Total ni trojii n ......... 

iJon-albainiuoifl N . 

Per cent, of . as non albuminoid . . . . 

ORlGmAL siisTANCE. 

Water . . . . > . , , ^ ......... . 

Aah — — ■.. i ..... . 

Crudtj fat .... - ^ . . . 

K. free *^xtiact 

Ci udft fiber v ................ 1! 

Crude albumen L .... ^ .. < 



11.3 
1.1 

1375 
730 

522 , 
95 
28 

53.1 



5.07 

2. .55 
6(>.70 
27.99 

3. G9 
.58 
.21 

36.2 



83.20 
.85 
. 43 

10. 20 
4. 70 
.62 



9.0 
1. 4 
1875 
8.54 
673 
10 
338 
45.5 



4.34 
2.81 
66 66 
22. 82 
3. 37 
..54 
.27 
50.0 



80.80 
. 83 
, 54 

12! 80 
4. 38 
.65 



11. 0 
1.2 

1174 
5.59 
603 
12 



10.7 
1.4 

2046 
1133 
388 



10.3 
1.1 

1252 
694 



47. 6 



5. 19 
2. 18 
69. 40 
21. 56 
1. 67 
.27 
.05 

79. 10 
1 08 
.45 
14.51 
4.51 
.35 



55.3 



5.32 
2.44 
63. 12 
23. 41 
5 91 
.95 
.65 
68.4 



80. 00 
1.02 
.49 

12. 63 
4. 68 
1. 18 



55. 4 



3.61 
3.24 
69.54 
21.99 
1. 62 
.26 
.15 
57.7 



78.60 
.77 
.69 

14.88, 
4.71 
; v36 



10. 8 
1.2 

865 
450 



5. 08 
1, 68 
59. 60 
32.32 
1.32 
.21 
,13 
61. 9 



73. 60 
1. 34 
.44 
15, 74 
8.53 
.35 



DEVELOPMENT. 

Per ceTit. of leaves in plant. . 

DRY BUBBT^lNCK. 



27. 4 19. 1 



! 



Aali. ............ 

Crude fat - - .................. 

ST. free extract .. 

Crncle fi h( r . . . . . 

Ci'udt- albnuicn . . . .. .„ 

Total iiitroiien . .. ...... j ..... 

]N(ni alburaiiioid N" . . -. 

Por cent of N. as non albuminoid . 

ORIQINAL BUBSTASCJfi. 

"Water v........ 

Crude'fat '.*,.'.!.*.......-*..'. .1 .. ]. 

;]S^. free extract ,. , 

Ciude fiber i. 

Cnide albumen 



i 



11.62 10.13 10.55' 9.98 

4.fil 3.90 3.97 3.71 

4ri.01- 46.50 44. 97 50.<J0 

1^. 25 iiO.62 23.70: 22. 91 

25. H 18. 85 16.81; 13.00 

4. 03 3.02 2,69^ 2. OS 

L49 .99 .981 .77 

37.0 1 32.8 36.4 37.0 



55. 80' 


85. 40 


1. <j5; 


1.48 


.70 


.o7 


6. 39! 


6. 79 


I. '88 


3.01 


3.58 


2. 75 



84. 40 


80. SO 


1. 65; 
.62i 


1. 91; 


.7]i 


7. Oil 


9. 68 i 


3. 70| 


4. 40; 


2.62' 


2. 50 



38.6 



9. 59 
2. 99 
49. 37 
24.22, 
13. 88 

2. n 
h m 

46.6 



39.4 



9.04 

3. H 
54. 79: 
23. 4(1 
'9. 40 1 
1. 50 
.50 
33. 3 I 



37.8 



37.8 



35.! 



44.7 



8. 63 9. 42 
3.85 3.48: 
56. 35 56. 96 
20. 39; 18. 24 
10. 78! 11. 90: 
1.73 1.90 
.47: .66 
27; 2 34. 7 I 



6.92 

3.38 
61.72 
20 41 
7. 57 
1.21 

; 24 

19.8,, 



11. 14 

2. 96 
57. 06 
21.20 
7. 64 
1.22 
.46 
37. 7 



I 



80. 30 
l.m 1.73 
.47i .64' 
7. 80i 10 46 
3. '83p 4.47, 
2.19| 1.80, 



80.20' 81. .^0: 83. 00 63'. 70 

L7I, 1.74 1.18 4.01: 

, 76 . U . 57 1. 08 

11. 16 10. M 10.49 20. 71 

4. 04 3.37 3 47 7. 70 

2.13i 2.21 1.29 2.77 

■1 I : ' 



568 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

Table XIY.—Linddaif's Horse Tooih Corn, planted Aj>ril 30, 1881— Continue^. 

TOPS. 



DEVKL01»MBST. 



Per cent. of tops in plimt. 



DBY SUBSTA^'CJ':. 



('rudo f;it j 

K. ti ee ex tract 

Cni<l« tibur ^ 

C nide, albunif*!! 

TotJil nitrogen.. 

Ison-jilbummoid . 

Pcr ctiiit. ot'JS^iis non-albiuninoid. 



ORIGINAL SUllSTANCE. 



"V^'ater.......... 

Ash 

Crude fat 

N. tree extract . 
Crude fiber .... 
Criidti! albumen . 



9 



3.3 



5. 08 
3.97 
50. »0 
21.41 

] 8. 55 i 
2. '97 i 
1. 24 J 

41.7 I 



5. 04 i 
3.68 I 
61.(33 
19. r>G 
10. 09 
1. 61 
.32 
29.9 



7.0 



5.29 
-i. 20 
59. 99 
23. 71 
7. HI 
1.25 
.30 
28.6 



I 



74. .50 
1. 30 

5. 4(J 
4. 73 



44.40 
2. 94 
1. 78 
33, 36 
13. 18 
4. 34 



Table Xy.— AntUr Sorghum, jplanied May 1, 1881. 
.STALKS. ' ■ ' 



1 



Height 

Diameter. 

Total weifiht 

Wei <jht of stalks ... . - . 

Weit^ht of leayes 

"Weight of t()p« 

"Wt'i jiht of suekeis . . . . 

Per ceiit. of rjtalka in plant 

DRY SIJH5TANCE. 

Ash ... . . .... 

Criule fat 

]Sr. free extract 

Crude libt-ir 

Ciude albumen,.. . 

Tptal nitro^fU ., 

>:nn-;dl>uuunoid K 

Per eent. tif N. as n<m-alb. . 

dlllGlKAL SUHfeTANCE. 

Water .................... 

Ash .............. ... 

(h'udefat. ............... 

if. free extract . . . . ...... . . 

Crtide tilwr : . . ........ 

Crude albumen . . ..... 



515. June 27. 


521. July 5, 


« 

■ 

d 

no 


556. July 18. 


S 

W3 

a 


598. August 8.t 


61L August 15. 


619. August 22. 


ca 

CI 

CO 
tl) 

< 

■ CO 


2.8 


3.7 


6.0 


7.7 


8.5 


9.2 


8.9 


; '8.' 5 


as 


.7 


. 7. 


.7 


■■■ .8 


.6 


■ , .7 


. G 


.6 


' ' .7 


127 


225 


3f>2 


467 


506 


515 


4G1 


389 


497 


100 


US 


233 


325 


308 


375 


328 


2.59 


343 


27 


57 


108 


116 


114 


125 


100 


'70 


85 






21 


20 


24 


15' 










.... . 


33 


60 


69 


'78. 7 


74.' 7" 


64.4 


'70.0 


"72,7" 


"T2.s" 


7L 1 


60.6 


69.0 


14. 64 


12.22 


7.39 


5. 71 


4.20 


3. 07 


2. 64 


6.20 


2 ea 


2.86' 


5. 31 


3. 61 


5. 4u 


5.14 


6. 02 


4.43 


3.74 


3.95 


27. 7u 


50. 59 


56. 09 


54 20 


67. 24 


69 69 


72.40 


68. 86 


75. 15 


37. 10 


19 


25. 62 


28. ^5 


19. 72 


17. 67 


17.20 


17. 75 


15.16 


17. 70 


13. 70 


7. 27 


. 5. 84 


3. 70 


3. 55 


3. 33 


3.45 


3,08 


2. 8o' 


2. 19 


1. 16 




.59 


57 


.53 


.55 


,49 


1.<S5 


I. 35 


.72 


.43 


. 36 " 


.24 


22' 


.28 


.19 


05.4 


6LC 


01. 7 


51.6 


61.0 


41.5 


41'. 7 


50.0 


37.8 


93. 20 


91. 50 


88.80 


86:40 


73.30 


72.60 


6S.80 


67.30 


65. 10 


1. 00 


L07 


,83 


' .78; 


1.12 


.84 


. y2 


2.03 


.92 


. 20 


.45 


.41 


.71 


1.37 


].6"> 


1. 38 


1.22 


1.47 


1.87 


4. 30 


6.28 


7. 37 


17. 95 


19.10 


22. .^9 


22. 52 


26.22 


2. 53 


1.5 V 


2.87 


3.91 


5.27 


4. 84 . 


5. 37 


5.80 


5 29 


1.20 


1.33 


.80 


.80 


.99 


. 97 


1. 04 


1. 13 


LU7 



* Top just out. 



tijeod in milk. 
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Table XY.^MarJy Anther Sorghim, planted May 1, 1881— Coutiimed. 



LEAVES. 

















1 




§1 










oo 


us 

CM 








■♦a 
(C 




une 










a 




5 ■ ' 


g) 

cs ■ 




ha 




























pi ■ 








0 




in 




in 










s. . 






















Per cent, of Icavt- a in plant - 


2LZ 


25. 3 


29,8 


24.8 


22. 5 


21. 6 


21. 8 


18. 0 


17. 1 


BEY BUBBTAlfCE. 






















10. 86 


8. 8iS 


9,47 


9. .50 


10. 00 


8. (i2 


9.40 


8.77 


9,01 


Crude fat - -.. 




5. 36 


6.37 


4. 27 


5.35 


4, 59 


4. 57 


C. 62 


6. 80 


N. t'l'ii e extract 


S6. 61 


43, 43 


45. 44 


49. 80 


49. k3 


52! 48 


52*47 


51. 64 


52* 91 


Cni de ii ber ............... 


24, ( 2 


24 03 


25 59 


23. 90 


22^47 


22.34 


22. 74 


22. 74 


21. 54 


Cruile albumen. . . j 


22. 88 


18. 33 


13.13 


12. 53 


12. 35 


11. 61 


10! 82 


10. 23 


9. 74 


Total uitrifo^cn 




2. 93 


2. 10 


2.00 


1. 98 


1.86 


1. 73 


1. 60 


1*56 




1.53 


1.17 


■ 51 


.55 


AQ 


*34 


[30 


.39 


^24 


Per cvut. ofN. as non-ailbu- 


















41.8 


39.9 


24.3 


27,5 


23.2 


18.3 


17. 4 


24.4 


15.4 


ORIGINAL SITBBTANCB. 




















"W^ater........... ......... 


81. 60 


80. 80 


81.30 


83.70 


71.20 


75. 60 


76. 00 


74.30 


70. 90 




2. OU 


1. 70 


1.77 


1. 55 


2. 28 


2.11 


2. 


2.25 


2. 62 


Crude fat. ..... , . . ... 


1. 04 


I. 03 


1. 19 


.70 


1.22 


1. 12 


1. 10 


1.70 


1.98 




6. 74 


8.34 


8: 50 


a 12 


11.36 


12.89 


12. 59 


13.27 


15.49 


Crude li her 


4.42 


4,61 


4.79 


3.89 


5.12 


5.45 


5.46 


5.85 


6.27 


Crude albuuien . ........... 


4/20 


3.52 


2.45 


2.04 


2.82 


2. 83 


2.59 


2.63 


2. 83 



TOPS, 











r4 


06 




■ ^ ' 


QO 




-*» 










Cl 


w 

d 








>, 




tc 


!: 




1 


Jal 




p 
< 






s 






'CD 










to 






DEVRLOPMENT. 














5.8 


5.2 


4.8 


6.9 


5.4 


DRY BUBflTANCB. 














3.79 


11, 17 


6.56 


11. 38 


6. 40 




2.94 


2. 1:8 


3,00 


3.21 


2.84 




54. 04 


47. 82 


52: 74 


54. 74 


55, 44 




29. 43 


28. 73 


26.12 


18:86 


26.73 






10.00 


10.98 


11. 81 


8.60 


Total Hit i ogen ...... - . . ^ .... .... ... ....... ^ , 




1.60 


1. 76 


1.89 


1.38 




.49 


.57 


.61 


.49 


.31 


Per ceiit.\N. as nou-albuiuinoid 


3L? 


35.6 


34: 7 


25.9 


22.5 


ORIGINAL eUBSTANCB. 












Water.......................... 


74.50 


69.20 


63.00 


60.80 


59.30 




.97 


2.32 


2. 43 


4.46 


2.60 




.75 


.47 


1.33 


1.26 


1.16 




13. 78 


9. 95 


19.52 


21. 45 


22.56 




7.50 


5.98 


9.66 


7.39 


10.88 




2.50 


2.08 


4.06 


4.64 


3,50 
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Tabub Xy.— -^arii/ Amher Sorghum^ planted May 1, 1881— CoBtiaued, 

SUCKEES. 





lO 

-43 
(C 


621. August 22. 


P 
o 

CO 




DEVELOPMENT. 








Per cmt. of each part. . 




7.2 


15,4 


15.9 




D^J SUBBTANCB. 












7. 43 


6.85 


3.85 




4.66 


3. 84 


4. 62 




55. UO 


59.60 


61. 13 




24. 63 


22.55 


22.78 




8.28 


7-46 


7. 62 




1. 32 


1.19 


1. 23 


ijoli albuinilioid Itf 




.49 


.36 


.46 




37.1 


30.2 


37. 6 




OKIGINAL BUB6TAKCB. 












74.20 


70.90 


68. 96 




1.92 
1.22 
14. 18 
6.34 
2.14 


1,99 
1. 12 
17. 34 
6: 48 
2.17 


1. 20 
1.44 
19.01 
7.08 
2.37 








Cnide allmmeii 



TheTarieties exainined were sill {?rowii on the grounds of the Depart- 
ineBt. The spedineTts were collected and dried eVery seven dajs, stalks 
being selected which seemed to i epresent tlie avera<i:e developmeiit of the 
plat. To obtain an average specimen of 8uch a large plant isyhowever, 
much more diiticult than in the case of the grasses, where man j may be 
collected and an average taken. In consequence of this, the series does 
not present that unbroken sequence which a}>peared in our analyses of 
tiie grasses in the last report. For example, sample 626, Lindsay'^ 
Horse Tooth Corn, cut August 22, contains an amount of uitrog .. far 
ahead of that in the stalks collected the week before and the week after, 
not, however, Varying mu(?h in other respects. It will be seen that this 
is the heaviest cane which was cut, and the fine growth and develop- 
ihent may have been a reason for its increased content of nitrogen. 
That it is an unusual state of affairs is indicated by the fact that of the 
total percentage of nitrogen more than half is in a non-albuminoid 

The non-albuminoid nitrogen in corn and sorglmra appears from the 
tables to be higher than was found to be the case in fbe grasses, and 
at the same time there are great variations from week to week in an 
irregular way. This is more especially the case with the corns, and 
siich irregularities are not surprising after a consideration of the very 
similar ones which were developed during our investigations of the 
amount of sugar in the juice Of several varieties. How far the results 
given in the tables may have been changed, or to a ci^rtain extent in- 
validated by the difficulties that are met with in drying such large 
stalks as those of corn and sorghum which contain much sugar, must 
remain ah open question. The stalks were cut, split in small pieces, 
and dried in the sun as rapidly as possible, but we are aware from our 
investigations of the fermentations of the juice of corn and sorghum 
how liable these plants are to changes brought about in such a way. 
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The sorgbum appears to be much more regular in its composition 
than the corn, as we shouUl jbxpect from our previous examination of 
these plants. It contains, too, much less water in its fresh state, and 
more nitrogen and fat. It appears, in fact, the question of growth and 
cultivation aside, to be superior to corn for feeding purposes or 
ensilage. 

In both corn and sorghum the leaves contain much more nitrogen 
than the stem, and consequently should be most carefully preserved in 
any system of caring, for, at its best, such a fodder is very deficient in 
nitrogen, and this deficiency, which must be made up in feeding by 
nitrogenous substances, is only increased by the loss of the leaves. 

In the sorghum, it is of interest to see that the suckers, like all parts 
of new growth, are much richer in nitrogen than the older parts ; but 
at the same time, which is rather unexpected, the amount of fiber is 
rather increased. In this very constituent, fiber, the sorghum plant 
presents an anomaly which we have not observed elsewhere. The fiber 
in the stalk is greatest in amount in the young plant, and decreases 
with the growth of the stem. In the leaves the change is very small, 
the older leaves having a trifle less of fiber. 

The usmd decrease of water in the fresh plant with increase in size 
is, of course, very api)arent. 

A further examination of the tops of the sorghum was rendered im- 
possible by the fact that the seed heads were completely destroyed by 
sparrows as soon as the seed began to harden. Analyses of the seed 
will be found in another part of this report, from samples collected 
from other localities. 

It was intended to analyze the ears of corn at different periods of 
develo|>ment; but, unfortunately, all the specimens were attacked by 
maggots and spoiled, so that this work must be deferred till another 
collection can be made. 

As to the proper time for cutting com and sorghum for curing or 
packing in silos, our analyses would i^eem to point, in the case of 
sorghum, to that period in its growth just before the leaves show signs 
of withering. It is then that the sugar is nearly at its maximum, the 
nitrogen is in good condition, the leaves being fresh, and the fiber on 
the decrease. Com, ajiparently, for very much the same reasons, is in 
itB best condition about the time of tassel iug. The irregularities in the 
composition of corn at any one period prevent anything more than the 
most general conclusions^ from a chemical stand point. 

ENSILAGE. 

Although the facilities of the Department prevent any elaborate 
investigations into the value of ensilage, beyond a mere cliemical 
examination, the question has attracted so much attention that we 
have collected and tabulated in this place, together with two analyses 
made at the Department and one at the New Jersey experiment station, 
averages of the composition of nine specimens of ensilage from various 
parts of the country, given in Bulletin No. XI of the New Jersey sta- 
tion, and a general average of all the analj^ses which have been found 
in the recent literature of the subject in this country. 

In addition, for comnarison, are given analyst s of a field and sugar 
corn grown at the Department, and an analysis by Dr. C. A. Qoess- 
mann, of the Massachusetts Agricultural College, of a field corn grown 
by Dr. Bailey, in Massachusetts. 
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Tabijs. XYL-r-Analyses of ensilage and corn. 
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American Maize, Goessmann, 


, 'V\^£it©r 


74. 10 


77. 30 


74. 50 


82. 07 


SO. 52 


84. 87 


7110 


83. 18 


81. 55 


85. 04 




1. 48 


2.01 


1. 95 


1.16 


1. 3H 


2.01 


.81 


1. 17 


1. le 


.82 


Fat... 


1. 74 


l.HU 


.77 


.61 


.77 


1. 80 


. 34 


.46 


. 67 


. 26 


N. free extract 


11'. 87 


11.24 


n. 47 


9. 37 


10- 02 


13. 47 


7. 03 


10. 08 


10. 88 


8. 49 


Fiher..„ . 


7,04 


5.71 


7.HG 


o.tiO 


5. 09 


7. m 


4. 08 


4.03 


4.44 


4.53 


Albumen (N. X C.25) 


2. 77 


1. 94 


1- 75 


LIO 


1. 37 




.88 


1. 08 


1.30 


.86 



Ensilage, then, is a fodder which presents hirge variations in eompo- 
sitioB, plainly deiiendeiit on three causes, the original composition of 
the corn, which is itself very changeable for different varieties, soils, 
and period of harvesting, the amount of water lost by evaporation, and 
the amount ot f(irnientation it undergoeSi The tiivst analysis ih the 
table shbws a remarkably large amount of albumen, and it is owing in 
this case to a rehltiye increase from a large loss of carbo-hydrates by 
fermentation. The next two analyses are in a like way higher than 
usual in nitrogeiions coMstituents. It will be noticed that this i!3 a 
relative gain Irom the increase in the amount of ash and diaiinution of 
water in all these specimens. This point should guard us from too 
hastily assigning an increased value to ensilage, judging from its rela- 
tive percentage coniposition. This is well shown in the following: 

At the New Jersey (Jollege Farm an experiiuent was undertaken on 
September l,18<sl, \\ hen the corn was in the milk, and in tiourishing 
condition, to determine whether the loss of nutrients is greater when 
green corn IMder is dried in stacks or preserved in silos, and whetlier 
ensilage is iirefvralile to dried fodder corn for the production of milk. 

I'en tons of green fodder corn was employed, half (»f it being stacked 
in the field in lllty sin all portions, and the remainder, after being put 
in lengths of three-sixteenths of an inch, closely i>acked in a silo of 
twelve tons capacity. A saaiple was carefully selected from the green 
substance, and its analysis represents the average composition of the 

lot.'''",.,,;' ' . , ' ■ ■ , , 

In November, after an exposure to the weather of nearly three months, 
twelve hundred pounds were passed through a cutter, and a sample 
analyzed, showing the changes which the corn had undergone in this 
treatment. 

On the 23d of December, the contents of the silo having been found 
to be in good condition, a samplevvas taken 18 inclies from the surface, 
an analysis of which repres nts the clianges wliich had taken place in 
the formation of the ensih»ge. The sample was free from (lisHgreeaole 
smell, iiisiiad to the tJ^^ste, and in all respects equal to the best eiisilage 
seen at the experiment station./ 
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The composition of tlie three samples may be compared in the follow- 
• ing table: ", 



^V^Siter.....*------ ••«•■••■»•. 

Fat ■^r... ". I'. 

K.free extract 

Crude fib^r . . . - ..........-•>• - • - • 

Crude alb umen ...!. — ..-- 

DRY SUBSTANCE, 

. T&t I. ...... I. . .,„. 

2ir. free extract. ... 

Crnde fiU«r, ........... ... 

Crude albumen . . . ................. . . . . 



75. 00 
1.58 
.22 

15. fiO 
6. 35 
1.25 



6.32 
.88 
62.40 
25. 40 

5. 00 



39. 37 
4. 63 
.66 
32. 85 
18. 65 
3,84 



7.64 
1.09 
54.18 
30. 76 
6.33 



74.50 
1.95 
■ ,.,77 

13. 47 
7. 86 
1.75 



7.71 
1, 06 
53. 24 
31. 07 
6.92 



The ash, of course, will not be affected by any fermentative changej^, 
60 it fuiDishes a basis on -^'hich to calculate those changes which have 
taken place in the organic con ustituents. 

One hundred pounds of the dry matter of the green corn contains 6.32 
pounds of ash. The questioTi then arises, How many pounds of the dry 
matter of the cured corn and ensilage contain the same amount of ash^ 
And this is as follows : 



Ash 

Pat - - - 

"N. free extract - 

Crude fiber 

Crude albumen, r-r--r- 

Total weigbt dry matter to 6.32 pounds asli 
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"1 

'O 


5 






6. 32 


6.32 


6.32 


.88 


.90 


.86 


62. 40 


44. f 2 


43. 64 


25.40 


25.44 


' 25. 49 


5.00 


5.24 


5. 67 


100. 00 


82.72 


81.98 



It is plain that the total loss falls Upon the carbo hydrates, and that 
tlie loss in field-curing is no greater than in the system of ensilage. 
Admitting, however, thiis last fact, the question arises: Will cows eat 
the dry fodder as readily and with as little waste as tlie ensilage, and 
bow does the quantity and quality of milk comx)are with each f The 
conclusions reached in this regard were: 

When dried corn fodder is cut and crushed it is eaten as readily 
and with as little waste as ensilage. That with four cows in three 
cases where ensilage Avas substituted for dried corn in the ration no 
increase of milk was apparent, while in the fourth there was an increase 
of eighty-seven pounds of milk in tbrty daj^s. That in the mixed milk 
of one iierd ensilage caused no increase in solid matter while in an- 
other herd for the same period there was a gain of pounds, or 7 per 
cent. It still remains an open questiim whether ensihige i)osses.ves 
such an advantage over dried corn fodder as has been claimed for it, 
and the question in tact seems to be reduced to one of economy in the 
l)r0servation and preparatipn of the (^orn and of palatabilitj to the 
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cattle. Before, however, a concliision cau be readied, further experi- 
ments similar to tiiose detailed iimst be carried out. 

The tKudity and alcoholic nature of the ensilage has l)eexi of luiiversal 
remark, and, to a eertaiu extent, of exaggeration. With a view (>j 
throwing some light upon this subject the j'uice^s expressed from the 
two samples nieiitioned in the xirevious table have been examined. In 
both cases alcohol was tbund, but not in amount sufficient to be deter- 
mined. In the sample from 0. H. I^oberts, of Poiighkeepsie, ]N".Y., the 
ex)nditioTjs had been such as to make the alcoholic fermentation most 
prominent, but even under these circumstances alcohol was only recog- 
nized in the distillate from the juice by the iodofi)rm test. Tlie juice 
expressed from the specimen amounted to 40^ per cent, of the sub- 
stauce taken. The following determinations were made : 

Specific gravity, 15° C... . 1.0335 

Total solids.--- ..-.u...- ... .......... 8. 14 

Grlucose-.,...^ — - • .94 

SucroMe - * — * ...^ .... . 1'^ 

Total acid as acetic , - - • 'iL 71 

Total acid as lactic. , ^. 3,08 

In the original substance was found : 
Total acid - - * , , , . , S. 15 

IjliCtlC acid _.■>■ mm m m q-ff-*-.*-* - a-i.. v-'to - m m m m mm k' , ^>^> 

JV.cctic ''acid • ■ • • - - « - . _ . . . . . . m-m ■ ■ ■ * 

This sample may be regarded as an extreme of acidity owing to its 
having been put of the silo two days before examination. Mr. Eoberts, 
however, feeds it after five or six days. 

The second specimen^ given in the table as from E. F. Eoberts, Alcsx- 
andria, Ya., contained 47^ per cent, of juice, in which was tbund: 

Total acid Sks acetic- 2.12 percent. 

Lactic acid.. .—--^ — -... Traces, 

The presence of lactic acid in the specimens under examination was 
proved as follows: The filtered juice Was treated with an excess of 
carbonate of zinc, and after removal of the undissolved portion and 
slight evaporation there separated crusts of a salt which on recrystal- 
lizatipn ahd analysis gave the tW^^ 

■ \ Percent. 

ZuO... 2(5.71 

corresponding to zinc lactate. 

The composition of the nitrogen free extract of the specimens exam- 
ined has been determined roughly as follows: 





Poug'liltoepsie 
saraple. 


Alexandria, 
aample. 




„ 12. 87 


■■./II. 24 ■ 


Organic acids, Bugars, amMo bodies, and products of ferBieutatioii: . ...... 

Gum.-.-,..... ............ .: 

Xlgniji, incrusting matter, &c., soluLle in acids aiid alkali , ...... .. 

' , ■ ■ ■ ' .. ■ ■ ■ ■ ■ ; ■ , . ■ 


6'. 32 

31. 27 . " 
' . "5." 82 


■■ 7.79 ■ 
, ,35.87 ,'■■ 

52.10 
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Or, oalcalatiBg tlie whole anal^^^^^ to dry substance— 




Dry sttbatailC© 

Asii- 

T-At and acid 

K^'siiniua 

Sugar, &.C 




25. fW) 
,5. 72 
6.73 
3. 14 
15.54 
2. 89 
28,12 
27. 19 
10.67 



22. 70 
8. 87 
7. 91 
3.86 
17. 76 
2. 10 
25. 78 
25.15 
'«.57 



parison: 



The following analysis of Egyptian Sugar Corn is given for com- 




From this it would appear that certain substances included in the 
acid and alkali extract must undergo changes during the process of 
preservation, and become much more soluble. 

The nitrogen seems to nndergo little change as far as we can judge 
at present chemically, for in the sample from C. H. EobertSvPougli- 
keepsie, of the total nitro^ien, only 37.4 per cent, was in the non -albu- 
minoid form after removal from the silo for two days-^an amoitnt not 
larger than would be expected in the fresh stalk. 

In conclusion, I desire to call attention to the increasing necessities 
of this division, arising from the steadily increasing work which is de- 
manded in it. 

A pressing need is for better laboratory fjicilities. At the present 
time the laboratory is located in one end of the building, for which, in 
its construction, no proper arrangements were made fitting it for a 
laboratory, and in consequence many necessary 0])erations of a chemi- 
cfil laboratory are impossible, and can only be conducted, if at all, with 
great risk to the health of the operator, and with||imited means for the 
X^roper performance of the work. 

An increased force of assistants for the wqrk of this division, for this 
work could be easily increased . to an amount far beyond the ability of 
the present force to perform. The correspondence alone which natu- 
rally Mis to this division is sufficient t<) employ the time of a compe- 
tent clerk. 

It is also most desirable that a small tract of land be secured within 
easy access to the Department for the purpose of growing such grasses, 
vegetables, or other plants as are under examination, for the purpose 
of studying tneir composition, physiological development, and nutritive 
value at different periods in their growth. 

Such a tract of land would be desirable also upon which could be 
conducted a series of experiments tending to show the relative agricult- 
111 al value of the various fertilizing constituents upon the several crops. 

It would be desirable if this division could have facilities for enter- 
ing upon certain experiments in feeding animals, in order to determine, 
so far as possible, experimentally, the relative food value of such ina- 
tcrials as are in general use in this country, m order to supple- 
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inent the results derived now solely from clieiiiical analysis, and in this 
wy obtain Guii elusions of greater practical value. 

Finally, I desire to publicly acknowledge my appreciation of the 
faithful and efficient work which has been rendered by those engaged 
with me in tbe labors of this division, and to whom of necessity the 
work reci>f ded has been largely intrusted. In the sugar investigations 
with sorghum and maize, the selection of canes for daily exaniiiiation, 
and the observations in the Held, as also the series of ex [ lerirnents illus- 
trating the actiou of lime upon sugar solutions, was intrusted to Mr. 
Charles WeUington; the chemical investigations in connection with the 
work of the large mill to Mr. Henry B. Parsons; the experimental work 
with the snndl mill to Mr. William P. Wheeler and Mr. John Dagan- 
the analytical work upon the juices and sirups fro lii sorghum and 
maize to Mr. Miles Fuller, who polarized the same; Mr. Charles Par- 
sons, who perfonned the titrations; Prof, Henri Erni^ who <letermined 
the acidity, and Mr. Markendorf, who determined the total solids; 
Messrs. Trescot, Menke, Wheeler, and Dugan assisted in other portions 
of the analytical work, to each and all of whoin praise is due lor its 
faithful peribrm an ce. 

In the other work of this division Mr. Clifford Kichardson had charge 
of the current work, being assisted in the analytical work by Messrs. 
Knorr, Fuller, Ma rkeiulorf, Wheeler, C. Parsons, Trescot, and Bugan, 
and to Mr. Kichardson was intrusted the prex>aration of the report from 
imge 535. , ' 

Respectfully submitted. 

PETEB pOLIiIBB, 
, , " Owmist* 

Hon. Gm B. Lotenira, 

Commmiomr. 
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Sm : I have the honor to present my fourteenth annnal report as 
Statistician of the Department, it being the nineteenth since the estab- 
lishment of the Division of Statistics. The series of previous reports 
covered the period from 1865 to 1877, inclusive. 

The functions of the division always contemplated the collection and 
exposition of geheral statistics of agriculture, but the means and facili- 
ties provided have been inadequate to complete success in an uiider- 
takiug so large and so rapidly widening. A crop-reporting system Was 
adopted, which had been practiced to a Innited extent in Grermany, 
where it is no w in use, upon the plan of making comparisons in percent- 
ages rather than in vague and ever-varying expressiouSj which can- 
not be reduced to rnathematical equivalents, and which a dozen different 
readers would interpret witli as many varying results. It was necessary 
not only that reports should be susceptible of tabulation, but that they 
should cover a knqwn and well-detintMi area ; and thus the county, with 
its ascertained nunibers, crop areas, and amount of production, became 
the basis of comparison. 

This system has been adopted by several State boards and departments 
pf agriculture, and other States have in con teinplatlpn an early effort in 
this direction. The people have become familiar with the plan, the 
igiiorant are forgetting their prejudices against the assumed impertinence 
of statistical inquiries, land the work is becoming so popular that news- 
paper and commercial firms are vieing with each other in thfe volume 
and variety of their crop reports. These results are indications of the 
growing interest in the subject; they also create some confusion in the 
public mind, from their variable and often contradictory tenor, which 
should be corrected by the superior cx)mpleteue^s and accuracy of De- 
partment results. It will be my constant aim to secure such superior 
efSciency of th<^ oMeial crop report^ 

Relieving that the unadorn* d truth will best promote the interests of 
producer and c<^nsumer, it will be my endeavor to elimiiiate bias and 
prejudice from returns and from the work of interpreting and averaging 
these local estimates. The fact that speculation, gambling in food prod- 
ucts of the people, is alert in issuing false an^ exaggerated reports of 
crop production, and successful in securing their publication under 
circuaistances tending to gain for th^m public credence, renders neces- 
sury the'inost prompt and accurate official inlbrmation of the condition 
and ultimate yield of all our staple crops* 

THE CROPS OF 1881. 

Wliile a crop failure, or such scarcity as to limit necessary consttmp- 
tioii of food, is practically unknown iii this country, the nearest ap- 
prpHch to it for many years occurred in 1881. It affec^ted aU the cereals 
except oats, the potato crop to a very serious extent, and reduced the 
production of cotlon m Ore than a million bales. Five consecutive 
seasons, from 187G to 1880, inclusive, produced props of more thar^ 
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average yield J wliile the same period in Westera .Europe' was attended 
with medium or low production in nearly all branches of farm industry^ 
hot especially in wheat. In 1875, the wheat product was reduced, 
while the corn crop was aboA'C an average. In 1874, the reverse was 
trucj wheat making an average crop, and corn nearly as bad a failure 
as in 1881, In 1809, coru was a comparative failure, while wheat pro- 
duced more than an average yield. In no season since the inauguration 
of crop-reporting has there been so general disaster, involving corn, 
wheat, barley, buckwheat, and rye, oats alone being exempt from loss. 

The aggregate of corn estimates is 1,194,916,000 bushels, grown upon 
64,262,025 acres, or 18.6 bushels per acre. This is a reduction of 32 per 
cent, in rate of yield and 27 per cent, in absolute quantity from the crop 
of 1880. 

The wheat crop aggxegates 383,280,090 busbels, a reduction of 22 
per cent., grown on 37,709,020 acres, a yield of 10.2 per acre, the lowest 
rate of yield yet reported fbr the whole country. 

Eye, 20,704,950, a reduction of 27 per cent.; area, 1,789,100 acres, 
yiekiing 11.6 bushels per acre. 

The product of oats is 410,481,000 bu^^hels, against 417,885,380 in 
1880. The area is 16,831,600 acres, and the yield 24.7 biishels per acre. 

Barley, 41,161,330 bushels, a reduction of 9 per cent., grown on 
1,967,510 acres, or the rate of 20.9 bushels per acre, 

Buckwheat, 9,486,200 bushels, grown on 828,815 acres, yielding 11.4 
bushels per acre. 

The aggregate |)roduct of all cereals is 2^066,029,570 bushels, against 
2,718,193,501, a decrease of 24 per cent. 

The aggregate value of cereals grown in 1881 is greater thak the tbtal 
va*luatibn for 1880; 

fioni and oats, mainly consumed at home, and used interehang^^afelyj 
aire most aflect^d by the failure of iipiaize:^ T^ a,verage value of ^c^^ 
has advanced from 39.6 cents in 1880, to 63.6 cents in 1881 5 oats 
36 to 46.4 cents: wheat has advanced from an average Of 95 ceut^ to 
$1.19 per bushel, ■ 

While the reduction of product of corn in the seven ^urplii8-yield|hg 
States amounts to about four-tenths of the usual crop, the aggregate 
still equals 62 per cent, of the crop of the country, leaving as the pro- 
duction Of thirty-one States and ten Territories but ihr^e-eightbs of 
the maize product. The yield per acre, which should be 30 bushelfe^^ 
a year of average production, is but 21.3 bushed 
the average yield of the remaining States, which is 15.4 bushels, T 
price per bushel is less, being 55 cents instead of 81 cents, in the remaiii- 
log States. The aggregate quantities, areasj and valuations arc as 
fblioWS:: ' . : ' ' 







TielcL 


''Acres,, 




''''■• Valu<a., 




1,194, 916,000 
3^3,280, Of'O 
416,4^5!, 000 
41,161,330 
20, 704, 950 
, 9,48^,200 


18.0 
10.2 
24. 7 
20.9 
, 11. 6 
11.4, 


■ W, 263, '025 ' 
37, 709,020 
]C,83],f500 
1,&67,510 
l,7fc9,100 
838, 8i5 


$0 63: 6 
1 li» 

4&4 

',■82.3 

.,.86. 5-, 


$759,482,170 
'■'■ 456,^0,4;rr 
19a, 189. 970 
, ' , '33, 862.' SIS' 
U,3$!7,415 

';' 8, 205,70^.; 


Wheat' : . . ....... 

'Oat.H , ^ — - . 

Bii ckwieat 1...-..^,. ....... 

■ -Total........................ 


2,066,029,570 




123,388,070 




1,470,G4%200 



In compfirispn with these aggregates, those of the ten preceding years 
are ^presented. '■'"'■ ■ 
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Mrtapitidution of cereal crops of the United Stat^. 



xears. ^ 


Total prodnc- 
tipn. 


Total area of 

/''cropi, ■ 


Total valn^, of 
(Slop. 


1871 J. 


1, 528, 776, 100 
1, 6f4, 331, 600 

1, 5^8, 8^)2, 891 
1 454 180 200 
2* 032,' 285^ 300 

J., tTViLi, Cn^^, X\j*J 

2,178, 934, 646 
2, 303,254, 950 

2, >437/482, 300 
2,718,193,501 
2,066, 029, 570 


Acres. 
65, 061, 951 
if8, 280, 197 
74, 112, 137 

9i\ (Til 9fiQ 

86,863,178 

93i l?i0, 386 
lOO, 956, 260 
162, 200, 950 
126, 926, 286 
123, 388, 070 


911,845,441 
874,504,459 
919,217,273 
1 fiiR Kstf), Bi'yo 

X, 114.9, OOU, 3tU 

1, 030, 277; 099 

!703, UWO, o4'* 

1,035,571,078 
913,975,920 
1, 245; 127, 719 
1, 361,497,704 
1, 470, 948,200 


1S72 ■■■ 


1873 


1874 , 


1875 .....--w., ...... 


187(3 ...... ;J. .1. 


1877 : 


1878 - 


1879 


i8«0 


1881 ....w..... 


Total...,-.. J 


21,884,133,158 


1,008,971,223 


11,713,584,307 


i,989ii6a,651 


flii724,657 


1,064,871,301 



What is the officfel cx'op history of this sea^u of coihparatiYe disas- 
ter ^ A year so exc^.ptlonal should present^ from begiBiiipg to enij, indi- 
cations of coming failure. They were not wanting* In April the offi- 
cial report of condition of wheat was 86, instead Of 98 for the precedimg 
year, the worst record in ten seasons of crop reporting. In the great 
gi^ain growing States of the West condition was marked very Ipw^biit 
67 in Illinois, the State of largest production, and not a single winter* 
wheat State of the least importance, New York and Kansas alone ex: 
cepted, reported as high as 100. In June the recorded condition of 
winter wheat was further reduced to 75. The injury by the se verity of 
tho winter proved to be irreparable, and a loss of nearly one-fourth of 
the crop resulted. Unfavorable weather in spring, reported in Wiseon- 
siEL Minnesota, and Iowa, also reduced the production of spring wbeati 

The June re{)ort of cotton placed average condition at §3 instead of 
99 for the previous year. There was universal mention of the back- 
wardness of the crop, owing to a cold and late spring.'' In July the plant 
was "generally rexiorted small and about ten days late, owing to an 
unfavorable spring.'^ The Sej^tember report showed a decrease from 
88 to 72 in a single month. In October the figure had dropped to 66,, 
lower than for fifteen years. 

The " trade was inclined to doubt the accuracy of this average, and 
claimed a crop of 6,000,000 bales at Ic^ast. The sanguine objected to 
any view that involved a reduction of more than a fourth of a million 
bales, but w*-re finally obliged to admit the loss of a laillion more* The 
October averages of the two years were, resjJiectivelj^, 85 and 66, show- 
ing a decrease of 23 per cent., and the product was only saved firoin an 
equal reduction by about 5 per cent increase of area. 

The Department record of the potato crop has been thoughtlessly and 
sometimes unfairly criticised. The early reports were favorable. It 
was 92 on the first of August, but the September report indicated the al- 
most unprecedented decline of 22 points in a single mouth. A severe and 
protracted drought was nearly universal, checking growth, enfeebling 
vitality, and placing the crop at the mercy of blights and inserts, of 
which the potato beetle aiid chinch bug took prompt and fatal advan- 
tage. The October returns showed a worse condition than those of 
Se])tember, the general average being redumi to 67, indicating a loss 
of 55,000,000 bushels. At the date of this return the crop in the north- 
ern belt of States, in which this culture is prominent, had not generally 
been harvested, or the ftill extent of the failure been developed, yet this 
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showing of the first of October was far worse than any record of the 
crop since the €wstablishment of the Division of Statistics. The difier- 
ence between the rate of yield for the year 1881 and the lowest previous 
animal estimate of yield per acre is twofold greater than the full amount 
of the extraordinary importation of potatoes to supply the deficiency, and 
the reduction from the crop of the pre\4ous year is about seven times as 
large as that importation. However imperfect the information relative 
to minor crops, the results show approximately the relative crop condi- 
tions of consecutive years more accurately than has been exhibited by 
any unofficial agency or method. The difference between the estimate's 
of the two years is 58,514,07G bushels. 

The estimates for the year 1881, presented in comparispn with others 
of the decade, are in harmony with the facts of distribution, scarcity of 
meat products, and advance in prices. The crop is^not the smallest in 
absolute volume of the series, but the smallest in yield per acre. The 
requirement of increased population, of enlarged foreign demand, for 
pork and beef, and especially for corn-fed beef, makes the compamtiye 
scarcity as great as in 1874, when the occurrence of a shorter crop, fol- 
lowing a short one iu 1873, raised the average price from 48 to 04.7 
cents. The average price of the crop of 1881 was 63.6 cents, an^l would 
have been higher than that of 1874 if the production of 1880 had beeii 
below an average. 

The following table presents the annual estimates of aereage, pi:od^ 
net, and value far a series of years. The abnormal extraordinary 
increase of recent years made it difficult to keep pace with advancin|r 
production, as is shown by the record for 1879, which is widely at vai^- 
ance with the census returns for that year. In other crops the diffiBir- 
enoe is usnally slight between the two records, but in the coni estimate 
it is evident that the Department ftgures are quite too low. The tabje 
should be studied in connection with the variable chtiriicter of th^ 
seasons, and with the prices per bushel, as they will in the main bear 
close scrutiny and afford reliable evidence of comparative a^xjuracy. 



Calendar years. 


Total prodno- 
tion. 


Total area of 
crop. 


Total yalae of 
crpp. 


Average 
value per 
bashel. 


Average 
yieW per 
acre. 


Aver^ig© 
v^ue of 
yield per 
acre. 


Totia...... ....... 


Bushels. 

991,898,000 
1,092,719,000 

932,274,000 

850, 148, 500 
1, 321, 069, 000 
1,283,827,500 
1,342,558,000 
1,388,218,750 
1,547,901,790 
1,717,434,543 
1,194,916,000 


Acres. 
34,091,137 
35, 5 :6, 836 
39, 197, 148 
41,036,918 
44, 841, 371 
49.033,364 
50, 369, 113 
51,585,000 
53,085,450 
62,317,842 
64,262,025 


$478,275,900 
435,149.290 
447, 183,020 
550,043,080 
555,4-15,930 
475,491,210 
480,643,400 
441, 153,405 
580, 486,217 
679, 714, 499 
759, 482, 170 


Cents. 
48. 2 
39.8 
48.0 
64. 7 
42.0 
37.0 
35.8 
31.8 
37. 5 
39.6 
63.6 


Bushels. 
29.1 
30.7 
23.8 
20.7 
29.4 
26.1 
26.6 
26.9 
29.2 
27.6 
18.6 


114 02 

12 24 

11 41 

13 40 

12 38 
9 69 
9 54 
8 55 

10 93 

10 91 

11 82 


13,662,965,083 


525,346,204 


5,883,068, 121 ......... 






Animal average- . . 


1,242,087,735 


47,758,746 


534,824,375 1 43.1 


26 


11 20 



The census record of the great corn crop of 1879, of 1,754,861,535 
i>nshds, arranged by groups of States for the purpose of showing the 
supply in proportion to population, and to cattle and sWine, makes an 
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average product of 35 bushels per capita. As tlie Lake States, witti 21.8 
busliels, have no sprplas, and the South, with 18.1 brshels, buy some 
corn from the West, on ly the seven central States bordering on the Ohio 
and Missouri (and Kentucky and Tennessee, to a certain extent) have 
(jorn for shipment and exportation. The proportion of cattle, and 
especially of swine, bears lutiujate relation to the supply of corn, as is 
seen in the record of the seven central Westerii States, which produce 
nearly seven-tenths of the crop of the United States. 

The following tables contrast the highest and lowest production of 
recent years, the figures for 1879 being those of the census of the United 
StateSj and those of 1881 the estimates of this division; 

Statement shomnff the distrihution of com in 1879 (according to the cmmis)t Jfy groups of 
StaieSyWith refermce to reqitiremmtsfor corisumpti^ 



&roTip of States. 



Kew Eajstland - 

Middle States . . - , . . - - . . . 

Southern Atlantic and Gtilf States 

Keiita«kv and Tennessee - . . 

Central Western States 

Lake Statf^s — ^, ...... — . 

Pacific States aiid Territories 

^Otal. . . « a a ■ a • a • a * ■ ■ ■ a ly ', '. 



JBushds. 
8, ;{76, 133 
86, 741, 980 
236, 248, 849 
135, 616, 692 
1,201,841,335 
81, 523.772 
5,512.774 



Bushels. 
209 
815 

1, 809 
4, 250 
8, 005 

2, m 
265 



n 

41 
81 
51 
93 
72 
113 



7 

21 

94 

m 

186 
66 
45 



4,010,529 
10, 643, 486 
13, 001, 287 

3*191,049 
13, 495,727 

3,733,207 

2,030,498 



1,754, 861,535 



3,499 



72 



50,155, 783 



IfOTls.— The States oompHsing Uese several ' ^ ^ , ^ 

1. New Englmid Stat&s.^M Bme, New Hampshire, Vennont, Massachusetts, Rhode Island, Connecticut. 

2. i/iddZ« iS'«afes.--New York, New Jersey^ Pennsyl^^ ' 

3. South Atlantic mtd (Jujf.—Mafyland, Virginia, West Virginia, North Carolina, South Caiolma, 
Georgia, Flt«id< Alabama^ MisBiselpp^ 

5. wStern &»<^-Slfio, Indiana, Illinoia, Iowa, Missouri, Kansas, Nebraslta, 

6. Lake States. — Michigan, Wisconsin, Minneaota. ™ ^ ■ 

7. Pacifw SUiOes arid Terriforic*.— Colorada, Nevada, California, Oregon, Tcirritones. 



Statement shoimng the distrihit^on of corn in 1881 ( according to esiimntes of the- Department 
of Agriculture), bg groupsmf States, with refei'ence to requiremeiits for consumptim. 



Group of Statea. 



Iffdfw Ezigland a.,..>..b... 

Middle States 

Southern Atlantic and Gulf State* 

Kentucky and Tennessee — 

Central We^jteiii States ..v.- 

Lake States - 

Pacitic Stilted and Territories . 

Total., a 



7, 476, 003 
65, 453, 000 
217, 152, 000 
87, 856, 000 
737, 759, 000 
70, 36LI, 000 
8, 860, 000 



BusheU. 
179 
589 
1,501 
2, 622 
5, 157 
1, 778 
404 



No. 

3G 
39 
77 
49 
87 
68 
1123 



1,194,916,000 1 2,265 



68.1 



No. 
7 
20 
89 
131 
176 
62 
4c{ 



170, 950 
122,443 
651, 351 
350, 601 
305, 471 
957, 199 
194, 925 



^,752,£>40 
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Tiie progress of thirty years has been so remarkable in the com pro- 
driction of these seven central States which yield aD the siui>lu8 ^vortb 
^ considering, that the record is given in detail : 



states, 


1849. 


1859. 


1869. 


1879. 


Ohio...-. 


JBuskeU. 
59, 078, 695 
52,964,363 
57, 646, 984 
8, 656, 799 
36,214,537 


Bushels. 
73.543,190 
71, 588, 919 
115, 174, 777 
42, 410, 686 
72,892,157 
6, 150, 727 
1, 482, 080 


67,501,144 
m , 004, 538 
129, 921, 395 
68, 935, 065 
66, 034, 075 
17,025,525 
4, 736, 710 


Bush^U. 
111,877,124 
115,182,300 
325,792,481 
' . 275,024,247 
202,485,723 
105,729,325 
65,450,135 
















Total 




214,561,378 


363,213,536 


405,248^452 


1, 201, 841, 3a5 





In noting the great increase since 1869, it should be remembered that 
the crop of that year was a partial failure, and that the area' plan tecl 
should have yielded 550,000,000 instead of 405,000,000 bushels. A com- 
parison with the remaining States will make a more striking showing. 



Tears. 


Seven States. 


Thirty -one States and 
Terrlt'Oriea. 




Bushels, 
2 J 4, 561,378 
383. 242, 536 
405,2^8, 452 
1,201,841,335 


Per c&nt. 
36. 2 
45,7 
53. 3 
68.5 


Bushels. 
377, 50i^, 726 
455, 550, 206 
355, 69G, 0S7 
553, 020, 200 


Per ce7*r. 
63.3 
54.3 

■46; 7' 

31.5 









lu 184:9, three-tenths of the cioi> was grown in the States touching 
thes Atlantic coast 5 in 1879 only 12 per .cent. In the central belt, 
includiiig all States between the hrst named and the Mississippi Ei\ er, 
the proportion has gradaally declined from 58 to 40 per cent. The 
country west of the Mississippi, coming in with 12 per cent, thirty years 
ago, now yields 42 per cent of the crop, as appears in the following 
statement: 





Section, 




1659. 


1S69. 


;i879.' 








Si 


20 


"46 

;',4i2' 


Central b«lt . ........... ' 






55 
21 




27 


■ , ■ , ■ ' '■. ■ : , ■ . . ..... ■.. ' ■ , . !■ ■ 





The progress westward is best shown by a meridian lino dividing the 
crop into eastern and western halves, which may thus be represented 
ibr four decennial periods: 





Crop, in bushelB . 


Central 
meridian. 


. . : .;■ ■■■■ ; . . , . 


592, 071,104 
B8S, 792, 742 
7«0, 944, 549 
1, 7G4, &61, 535 


o / 

■ -■85- 




86 30 


1879 III" I ir. I 11 ^* * "r//. "I 


■ 25 





586 



The distance traversed, calciiiated on the line of AO^ north latitndej 
daring this thMj years of progress westward, has averaged 7.8 miles 
per annum, or 234 miles in all, from a line running through the eastern 
line of counties in Indiana to a longitudinal tine running a little east 
Of Springfield, III 

The question has been frequently asked, What is the neoessary con- 
sumption of maiz(^ per capita in the United States ? l!fo fixed quantity 
can be designated as a necessity in the whole country, or iio a particuv 
lar State. It depends not only upon the numbers of jpeople, but upon 
the farm animals to be fed and fattened j and the comparative quantity 
and price of hay and forage, and all substitutes for corn which may be 
used in larger proportion in a season of scarcity. The West^ under ex- 
isting eireuinstahces, can consume 55 bushelis for each anit of popula- 
tion, ship 30, and have 5 as a surplus ; or with 800,000,000 instead of 
l,200,000j000 bushels, it can, by economy and substitution, make 40 
bushels atts^er, and ship 20, the intireased pnce naturally 
cpnsumptioii and exportatioii. A reduction of over 500,000,000 in a 
single year has had this efiect : It has ihcreased the price more than 
60 j^el* cent, and advanced the average price of swihe, sold for packing, 
to 31 per cent. the actual average of 1881-'82. It increased the cost of 
beeves, but not in that proportion, as they are the growth of three or 
four years, and not of a single season, and the product of grass rather 
than corn. But when, during the planting season of 1882, there was 
prospect of another failure, a panic seized the beef market, and th0 
a-dvance Was tiitaporarily 30 p^ cent, additional. 

The eomparison 6f producti to the 

p^jpulation in June, 1880, and the crop of the preceding Calendar year, 
gives pi^cedence to Iowa as the first in rank, with 169,3 bushels to each 
ihhabitaiit. Hebraska claims the second place. With 144.7 bushels, 
Kansas has 106.1 bushels, and Illinois 105.9 bushels. Thfe State first 
in actual quantity is therefore fourth in per capita standing, Thereare 
but nine States that have ihore than 30 bushels per head. The fifth in 
rank, Missouri, has 93.4 bushels; sixth, Indiana, 58.4- seventh, Ken- 
tucky, 44.2; eighth, Tennessee, 40.7 ; ninth, Ohio, 34.9. in^ew England, 
New York, J^ew Jersey, the Pacific coast, and the Territories, exclusive 
of Dakota, have each less than 10 bushels per head. The following 
table shows the details of this distribution : 



Froduct of com per capita f cemiis 0/I88O. 



/ states. ; ■ . ■ ;^ 


Population. 


Acres. 




Per 
capita. 




648,936 
346, 991 
332,286 
1,783,085 
276,531 
622,700 


30,907 
36,612 
55,249 
53, 344 
11,893 
55,796 


Buskds. 

633 

X, 350, 1'48 
2, 014, 271 
1, 797, 593 
372,967 
1,880,421 


15 
3.9 
■ 6.1 
1 

, ■ ' 1. 3 

,3' 






MflRsachnsetts ... . 


Ooimecr icut k---.... 


'New England.. ...i.-. 

Nf-v>^ York ./ ...... 


4,010,529 


243,fi91 


8,376,133 


'2,-' 


5,0fi2,871 
i; 131, 116 
4,282,891 


779,272 

^344,555 
X 373^270 


S5.875,^S0 
11, 150,705 
45, 821, 581 


'. .5.1 
9. 9 

, '1,0.7, 


?*;oTf Jeivy^y. 

P<'Tjiia ylvanla i , . ... 1 ..... ■ 

Xdrthem Miadie ...... ^ .... : 

, ■ . ' ■■ ■ ■ ■ ■ ■ . ■ ■ ■■■■■■ 


10, 4661 878 


. ■■ 2,407,007' 


; ^82,847,716^^ 
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Product of corn per capita f oenms of 1Q&> — Continued- 



Pelawat^. - . . . 

Maryland. 

ViiiiDia...., 

Sou them Middle ..... . 

^JSTorth Carolina , 

South Go.roUaa. 

<>«)Oiffia. ... .. 

llorioa .^,.,». 

South Atlantic ....... , 

Alabama f,. .......... 

Jli»8is8ippi 

Xouisiaoa 

Texaei 

Arlfaoaas 

Teimtwaee 

Southern....,....— .-. 

West Virginia... 

IL^n tacky • 

Obio :.f, 

Micliigan - 

Indiuna.... 

minola......... 

Wiscouaiu. 

Obio Valley and Lake 



Minnea«^ta .... 

Iowa ......... 

Hlsaouri...... 

Kaueafi ....... 

^Rebniaka 



Missouri Talley 



Califomia.^.. 

Oregon 

!K©rada.... .. 

WaBhington . 

Pacific. 



CpjArado.-... ...i 

Uakota ..1........ 1 

lilabo.. ^ 

Montana, -i........... , 

Ke-w Mexico ............ 

Vt&h ... ....... 

Wyoming ....y, 

Bisiriot of Collimbia. . 



Bocky Moantai7ia<'iud District of Columbia. 
ITnited Stat«« ..™ 



IPopulation. 


Acres 


Prodnbt. 


Per 
capita. 


14<5,608 
934, 943 
1,^12,565 


202, 120 
664,928 
1,767,567 


3,894,264 
15,968,533 
29, 106, 661 


26, 6 
17.1 
19.2 


2, 594, lie 


2,634,615 


45,969,458 


1A9 


1,399,750 
995, 577 
1,542, 180 
. 1J69,493 


2,305,419 
1, 303,404 
2, 538, 733 
360.294 


28, 019, 839 
11,767, 099 
23,202,018 
3,174,234 


20 
11,8 
15 
11. K 


4, 207, 000 


6,507,850 


6H, 163, 190 


15.7 


1, 262, .505 
1,131,597 

939, 946 
1, 591, 749 

8t)2,525 
1,542,359 


2,055,929 
1,570,550 
742.728 
2,4(J8,587 
1,298,310 
2,904,873 


25, 451, 278 
21, 34U, 800 
9, 906, 189 
29, 065, 172 
24,156, 417 
62, 764, 429 


20. 2 
18.8 
10.5 

las 

30.1 
40.7 


7,270, 681 


11,040,977 


172,684,285 


-23 , 8 


618,457 
1. 648, t)90 
3, 19H, 062 
1,636,937 
1, 978, 301 
3, 077, 871 
1,315,497 


565, 785 
3,021,176 
3,281,923 

919,792 
3,678,420 
9,019,381 
1,015,393 


14, 090, 609 

72,852,263 
111,877,124 

32,461,452 
115,482,300 
325, 792, 481 

34,230,579 


22.8 
44.2 
34-9 
19. 8 
58.4 
108.0 
26 


13,473, 815 


21,501,870 


706,786,8<J8 


,62.:'5 


780,773 
1,624,615 
2,168,380 
996, 096 
452, 402 


438,737 
6, 616^ 144 
5,588,265 
3,417,817 
1,630,660 


14,83i;741 
275,024,247 
202, 485, 723 
105, 729, 325 

65,450,135 


19 
169.3 

93.4 
106.1 
144. 7 


6,022,266 


17. 691, 623 


663,521^71 


no 


864,694 
174,7»i8 
62,266 
75, 116 


71,781 
5,646 
487 
2,117 


1,993,325 
126i862 
12, 891 

39,183 


,''2.,3 
0. 7 
«»,2 
0.5 


1, 176, 844 


80,031 


2, 172, 261 


L8 


194,327 
40, 440 

135,177 
32,610 
39.159 

119 565 

143,693 
20,789 

177,024 


22, 991 
1,818 

90,852 
569 
197 

41, 't^y 

12, 007 

''"'""i,032* 


455,968 
34,746 
2,000,864 
16,408 
5,649 

ATI 7ftA 

163,343 
""""29,756 


is 

0.8 
14.8 

0.5 
0,1 

■ 

LI 

"""'5*2 


903,384 


170,915 


3,340,514 


3.7 


60,155,783 


62,368,869 


1,754,861,635 


35 



The movement of com production has been constant and striking* 
It has been tMjt only westwartl, but also northward. The seat of the 
production was fbrnierly in the South. Tennessee held the first position 
in 1H40. In l?* 49 fifteen Southern States produced 69 per cent, of the 
crop, though Tennessee had dropped to fifth in rank, prece<led by Ohioy 
Kentucky, IllinoiSy\ and Indiana. In the I^orthern Suites hud ex- 
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changed positiou with the Sou tli, and claimed abbut six-tentlis of the 
production, Illinois taking the lead, followed by Ohio, MisBOuri, Indiaha, 
Kentucky, and Tennessee. Illinois had only half a crop in 1869, yet 
still held the tirst position; Iowa came in next, and five States followed 
in the same order as ten years before. Illinois had in thirty years, from 
1849 to 1879, exchanged the third place for the first; Missouri the sixth 
for the third, Indiana held still the fourth place. Ohio had dro]>ped 
from the first to the fiith, Kentucky from the second to the seventh, 
and Tennessee from the fifth to the ninth. Iowa, Kansas, Kebraska, 
and Pennsylvania came into the list, and Virginia, Georgia, Alabamj^^^ 
ahd Korth Carolina, which stood at the bottom of the first list, failea 
to appear in that of 1879, 

TdbU slwmng the ten largeet com^oducing States in tlie cenmis years of 1849, 1^?59, 1869, 
■': , ^ and lcJ79. ' ■ . ' 



No. 



States. 



1849. 



No. 



States. 



1869. 



Ohio... 

Ei^utncky , 

Illinois ......... 

luttiana ........ 

Tennt^ee , 

Miaaonri 
Virwiiiia-. ...... 

Georgia 

Alabama , . . . 

Xorth Carolina. 



Bushels. 
59,(178,695 
58, 672, 591 
57,646,98i 
52, 964, 303 
52, 276, 223 
36, 214, 537 
35,254,319 
30, 080, 099 
28, 754, .04S 
27, 941,^51 



Illinois . . . - 
Ohio. ..... 

Missouri 
Indiana ... 
Kentucky. 
Tennessee. 
Iowa ...... 

Virginia... 
Alabama . . 
Georgia ... 



Mushds. 

115,174, 777 
73,543. 190 
72, 892. 157 
71, 588. 919 
64.043,633 
52. 089, 926 
42, 410, 686 
38„319, 999 
33, 226; 282 
30,776,293 



states. 



niinoia......... 

Iowa .......... 

Ohio ...... 

Missouri 
Indiana ....... 

Kt^ntucky ...... 

Xennewsee 
Penne J Ivania . 

Texas .. 

Korth Carolina 



1869. 



Bushels. 
129,921,395 
68, 9^5, 065 
67, ,501, 144 
66, 0H4, 075 
51, 094, 538 
50,091.006 
41, 34.?, 614 
34,702,006 
20,554,538 
18,454,216 



2To. 



States. 



niinois ....... 

Iowa 

Missouri 

Indiana ...... 

Ohio 

Kansas ...... 

Kentucky 

!Nehraska .... 
Tennessee ... 
Pennsylvania 



1879. 



Bushels. 
3i!5, 792, 481 
27.5, 024, 1>47 
202, 485, Tli 
115, 482, 300 
111,877, 124 
105, 720, 325 
72, 852, 263 
6!), 450, 135 
62, 764, 429 
45,821,531 



Ex]^ortation.—lLh^ exportation of corn has been about 6 per cent, of 
the production during the lii^t decade, or twice the proportion of the 
previous five years. At earlier periods the shipmeDts to foreign conn- 
trie^i have fluctuated greatly from a fraction of 1 per cent, to 3 jiercent. 
of the crop. It has never been sufficient to control or greatly modify 
home prices. When prices have been high at home exportation has 
been gTeatly checked ; when very low, larger shipmentJ^ have been 
found desirable, in Supplementing the feeding stufis of Eur<»7 with 
which corn competes. It has ever been, until re^*'rtl7, tin inconsider- 
able element in such feeding material, a convenience for limited uses, 
rather than a necessity to be had without regard to price. The gre^t 
increase of the latest period of five years has been mainly due to great 
abundance and low price ; in part, to the increasing appreciation con- 
sequent upon enlarge<l use. The following table from the Treasury 
records, as arranged by the Bureau of Statistics, will illustrate these 
views: , ' 



REPORT OF 'TME' .dOMMiSSIOHEB O'l^ AOISXCIJLTUBE. 



Table Blmmig qmnHties and mlues 0/ wm and mm 'nual exported from 1859 io 1881- inctmim, ■ 



Yeara endiiig JmiB 30J ■ .Oom, Coid. meal. Total com 



Com- ! Corn, meal, . Total ooxn. 



1859. . 
1860. . 
1861- , 
1862.. 
1863.. 
1864. . 
1865.. 
1866. . 
1867. . 
1868.. 
1869- . 
1^70. . 
1871. , 
1873- . 
1873.. 
18'74- . 
1875.. 
1876., 
1877.. 
1878. . 
1879. . 
1880., 
1881., 
1882.. 



HusheU. 

1, 7i9, 998 
?>, 314, 155 

10, 678, 244 
18, 904, 909 
16, llO, 476 
4, 096, 694 

2, 812, 726 

13, 516, 651 

14, 889, 823 
11,147,490 

7, 047, 197 
1, 392, 115 
9,826.309 
34. 491, 650 

38; 541, 930 

34, 434, 606 
28, 858, 420 
49,493,572 
70,860,983 
85, 461, 098 
86, 296, 252 
98, 169, 877 
91, 9U8, 175 
43,184,915 



Barrels. 
258, 

2?i3, 7U9 
203, 313 
253, 570 
257, 948 
26«,357 
99, 419 
237, 275 
284, 281 
336, 508 
309,867 
187, 093 
211, 811 
308, 840 
403; 111 
387,807 
291,654 
354,240 
447,907 
432, 753 
35^7, 160 
350, 613 
434, 993 
288, 942 



BusheU. 
^„ 755, 538, 
4, 248, 991 , 
11, 491, 496 
19,919, 180 
17, 151, 268 
5, 146, 122 
210, 402 
14, 485,7*1 
16, 026^ 947 
12, 493, 522 
8, 286^665 
2,140,487 
10, 673, 553 
35,727,010 
40, 154, 374 
35, »85, 834 
30,0?5,036 
50, 910, 532 
72, 662, 61i 
87, 192, 110 
87^ 884, 893 
99, 572; 329 
93,648,147 
44,340.683 



$1, 323, 103 
2,399,808 
6,890,865 

10.387,3851 

10, .592, 704 
3, 363, 280 
3, 679, VM 

11, 070, 395 
14, 871, 092 
13, 094, (136 

6.820,719 
1, 287, 575 
» 7, 458, 997 
23, 984, 365 
23, 794, 694 
:S4, 769, 9,^1 
34, 456, 937 
33,265,280 
41, 621, 245 
48, 030, 358 
40, 655, 1*^0 
53, 298, 247 
50, 702, 669 
28,845,830 



m, 075 
692, 003 
778, 344 
1, 013, 372 
1,349, 765 
1, 489, 886 
1, 129, 484 

1, 55.% 585 

2, 068, 430 
l, ew, 273 

935, 676 

951,830 
1, 214,999 
1,^74,827 
1, 52&, 390 
1, 290, 533 
1, 305, 027 
1, 511, 152 
1,336,187 
1, 05a, 231 

981,361 
1, 270, 200 

994, aoi 



$2, 317, 372 
3, .111,88!^ 
7,582,868 
11,165,727 
11, 606, 076 
703, 045 
5, 169, 019 
12, 199, Wl^ 
115,426,677 
15, 162, 466 
8, 476, 992 
223, 251 
^,410,82^ 
25, 199, 364 
25, 269, 521 
26, 399,350 
25, 747, 470 
34, 570, 307 
43, 132, 397 
49,366,545 
42,707, 35l 
64, 279, 608 
51, 972, 809 
29, 840, 031 



A glance at tliis tablfe will prore that exportation of corn has little 
infleeiice upon price; at lea$t, that the home demand, fmm th^ r^latiVd 
scamty or abundance of production, is the controlling factor in fixing 
X>rice. The value at ports of shipment was 55 cents in 1880, and the 
quantity shipped within a fi'action of one hundred million bushels. On 
the other hand, in 1870 the export price was $1.04, and the shipments 
amounted only to £i fraction above two millions. The price controls 
mainly the foreign demand ; that demand affects only in small degrei^ 
'the',price£5' in this country, 

.WHEAT. 

The crop of 1881, grown upon a breadth greater, with cue exception, 
than ever before reported, was the sraalleat since 1877, with a lower 
yield per acre than any of which official record is made. The average 
of 11 years is 12.2 bushels per acre, raDging from 13.9 in 1877 to 10.2 in 
1881. The average price, on the basis of farm valuation, in December, 
is $1.10, which is higher than that of any crop sin 1872. While the 
price of corn is determined mainly by the per capita supply, the expor- 
tation being only 3 to per cent., the value of wheat depeuds upon 
the combined prodnction of Europe and America, three to four tenths 
of the crop being shipped j^broad in seasons of Euroi?^ The 
following statement presents the estimates of area, product j and value 
:,lior a period of .eleven/years :■, ' ; ' 



Calendar yefl-ra. 



1871. ............... 

'1872..... 

1673...*,.. 

1874..- 

J 1875- 
1876,:..., 

1877...,...'..,--..-- 
/ 1^78... - 
1879:...... 

1880 

1881...- 



Total... 

AjQuml average. 



Total proda^- 
tioxju 


Total area of 
crop. 


TotsiJ value of 
crop. 


Aye'raji:© 
value per 


Averajre 
yield per 


Average 
value of 

■JEWjre, ' 


BuLshelg. 
230,722,406 
249,997,100 
281.254,700 

iJOO, 102,700 
29LM36.00O 
289, 3i56, 500 
■ ■ ■i«M,:i94,146 
' ■ . 420,, 122, 400' 
4^8, 7.56, 6JJ0 
498,549,^68 
380,280,090 


Acres, 
19, 943; 893 
20,858,359 
22, 171, 676 
24, 967, 027 
26; 381, 512 
27, 627, 021 
26,277,546 
32. W 560 
32,545,950 
37,986,717 
87,709,020 


$290,411,820 
310,180^375 
323, 594, 805 
.3t>Ll07, 895 
2fH,580,990 
300,250,300 
394. 69^^ 779 
326,346,424 
497,030,142 
474,201,850 
45^^790,427 


: Cents: 
' '125.8 
' 1^ 
115 . 
94.1 
WQ , 
103.7 
K)8.2' 
' 77.7 
' 110. 8 
95.1 
119 


Bmhels. 

11. 5 

, ■ 11. 9 
12. 7 

12. 3 
,11' .' 
10.4 
13.9 
13.1 
13.1? 
13.1 
'10.1 


114 '.56 
;14 87 

14 6© 
' 11 'OS 

11 16 
10 86 

15 03 
10 IS 

' '■IS'.'S^ 
' 1? 48' 

; ,., r2'0s; 


3, 764, 472, 534 ,' 


308,577,281 


% &56,199, 807 








342,224,776 


28, 052,,i80 


359,654,528 


105, 1 


'..12.2 


12 82 



Witli an mcrease"of tliirteea millions in popiilati^tt /froiii;' 187X 'to 1882,: 
and au increased exportation of 130,000,000 bushelBj we should reqliire 
twice as niucb wheat, and: the apparent increase of area is found to be 
90 per cent. 

Wheat is a crop grown in all the States and Territories , thoiig^h very 
unequally, some Statt^s producing scarcely a week's supply. Tlie 5^ew 
England States together grow only a sufficiency tbr three weeks, the 
Middle States obtain three-tenths of their wheat from the West, and the 
South has a deficiency quite as large. Kentucky and Tennessee pro ■ 
diice hreadstufl^ for home consumption, and sometimes a small quan- 
tity toward filling the Southern demand. The Statues that have any 
considerable surplus of wheat are those north of the Ohio Eiver, those 
of the Missouri Yajley, and of the Pacific coast. Twelve States and 
two Territories complete the list of f^^^^ surplus wheat producing 
..States;,, ' 

Where and by whom is this surplus used? By an analysis of the 
facts of production, local distribution, and exportation, we are able to 
fix with ootirsiderable precision the local cousuihption; Yet the produc- 
tion yaries annually, sometimes 20 per cent, or more in a single year, 
Consumption ii3 increased by augmenting population, and great searcity 
With liigh prices may somewliat dirainish the per capita rate. AH these 
changds add to the difficulties of calculating the distribution of ea<ih 

Yet the writer four years ago attempted to show what had become of 
the assumed crop of 1877, belleviDg that similar calculations for sub- 
sequent years would verify the accuracy of the estimates of production, 
if substantially correct, or sliow wide and Increasing discrepaDcies if* 
the bases of these calouiations were unfounded and untrue. First, the 
i^i^rve for seed, a large proportion of it to be pla^nted soon after ripen- 
ing, reqtiires a bushel and a half per acre, as est^tblished by a careful 
investigation. Next, the exportation of the following fiscal year, which 
cori*esponds with s^fficient nearness t-o the crop year, which can be given 
in actual bushels. The remainder is left for consumption, almost ex- 
clusively as food for man. This requirement for local consumption, the 
distribution of the supply, is not blindly assumed, but is fixed after in- 
vestigation of the facts of transportation to the South, to the Eastern 
seaboard, after examination of flour-manufacturing data, and all facts 
that bear upon local differences in rate of consumption. 

Without attempting too minute charactCTization of local dilTereTii^^>fii 
in rate of coiisuu)ption, but averaging for large groups of States, the 
assumed supply of twelve States, from Maryland to Texas, is placed at 
4 bushels. A very large proportion of corn is used, in this region, by 
all classes, and especially by the great masses of laborers; in some dis- 
tricts the consumption of wheat is not half the average for the whole 
country. In Maryland and Yirginia the proportion is much greater 
; than in, Alabama or Mississippi, yet 4 bushels is probably an . excessive 
rather than a deficient supply for the whole region. In Kentucky and 
Teniiessee the average is placed at 4 J bushels. In the great wheat- 
growing States, and in the Middle and Eastern States, wheat is more 
exclusively, used for bread, though- corn, rye, and. buckwheat are- con.- 
'siimed to a limited extent, and.o bushels rixe allowed. , Th.is m.akeS' an 
average of fully 4§'bushels,' 0.r.a full barrel, of flour, to each inhabitant 
throughout the country — more in some States, less in, others. 
""tJpon;' such.basii^ the Ibiipwing table, is canstrueted^.-show;!!!"^ the dis- 
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tribution of the estimated production of 1877, according to the popula- 
tion of the spring of 1^78: 

WHEAT, 1877. 



U:xt)up oi States. 


Prodactioiu 


Conaumptioji- 


Surplus. 




For bread. 


For seed. 




Bmhelx. 
1, 174, 800 
34, 180, OOO 
37, 250, 000 
18, 550, 000 
161, 450, 01 )0 
77, 214, 346 
34, 375, 000 


Bushels. 
20. 055, 560 
51,380,970 
46,384,012 
13, 929, 466 
66. 875, 215 
17, 141,9^0 
7,535,180 


Bmhels. 
104. 800 
3, 514, 68:{ 
6,814, 150 
2,893,714 

16, 360. 060 
6, 778, 260 
4,447,641 


BitsheU. 


Bushels. 
18, 985, 560 
20,715,f;53 
15, 948, 162 










1, 726, R'>0 
78,214,725 
53, 294, 106 
22, 392, 179 


Lake..--.- 












364, 194, 146 


223, 302, 383 


40,913,308 


155, 627, 830 


55, 649, 375 



The net siirplas, after supi)ly of States not self-supporting, is 99,978,- 
455, of which 90,107,059 are sent to foreign countries during the fiscal 
year, leaving a small balance to eke out the sui>ply of the following year. 

Th'l^ groups, with more than half the population pf the country, 
prodilce scarcely one-fifth of the crop. Twp other groups, inhabited by 
t^o-thirds as many people, produce a suri)lti8 of 131,508,831 bushels. 

This showing of the consumption of 1877-'78 looked well enough for 
that year. Would similar calculations, aiiplied to future estimates and 
future changes in exportation and seeding and increase of population, 
fit equally well the new estimates of production^ If not^ then an error, 
either in the estimate or in the distribution, is probable. 

The next year, 1878, allowing 2J per cent, increased consumption for 
angmented population, over 8,000,000 bushels more of seed for enlarged 
acreage, and an immense advance in exportation to 147,687,649 bushels, 
the distribution aggregates the high figure of 424,728,467 bushels. The 
estimate .of the Department of Agriculture for 1878 was 420,122,400 
bushels.' ' 

So far the test is a close one: In these two years the combined 
figures for distribution makte a sum a few millions less than the assiimed 
production, with no encrQachment upon the average surplus stock 
(available for food) in the han^s of farmers ^nd dealers at the begin- 
ning of the trade year, whicli may amount to 40,000,000 or 50,000,000 
bushels. The next crop is that of the census year 1879, and we take 
the figures of the census to reprejsent its production. We use the same 
calculations^ taking the ascertained population of 1880, the census area, 
and the official exportation, with the following restdt: 

WHEAT, 1879.'' 



Grront^ of States. 


Production. 


Cozisumptioii. 


Surplus. 


Deficiency. 


For bread. 


For seed. 




Bmhds. 
1,227,037 
34,127,182 
32, 940, 094 
18,687,46(5 
231; 702, 204 
95, 018, 262 
+5,777,260 


Bushels. 
20, 052, 645 
53. 217, 430 
52, O0.5, 148 
14, 359, 720 
67, 478, «35 
18,66e,i»S5 
10,402,4^ 


Bushels, 

118, 504 
3,628,941 
6,066,609 
3,535,006 
25,273,980 
10, 22Hi 368 
4i298,66«' 


Biiihels. 


BusheU. 
18,944,112 
22,719,189 
25, 131,61)3 


South Atlantic and Gulf 


""""792,'740 
138, 949, 589 
66,128,859 
31, 076, 102 


Centra] western . 




Pacific and Territories 




469, 479,505 


236, 182, 103 


53, 145, 076 


236, 947,290 


66^J794, 964 



PLATE I. 



J) ii^ram showiii^the production of CornJbrtkeyear/6V9^Ji5SM9'JS/9 fythepnmpal Com joroducCt^ States-. 


IBushels in MilUo 

IllLnoLs 


ns- 

/SfP J 
/SSfi 




^ 2 










^ 7 




p 9 






0 71 


V? 72 


0 /t 


0 1 


0 I 


\0 7} 


0 7i 


ff 7i 




^0 9 
























0 


Iowa 


/S79 

/s59 
/S7P 










r 

J" 


























































Missouri 


/Ab 9 , 
7*79 










, \ 

\ 


























































Indiana 


/6f9 

/a 6 9 
/S7 9 

7 as 9 
















\ 
\ 

\ 








-1 

/ 












































Ohio 
Kansas 


fib 9^ 

/S7^ 












1 

V 


-f — 

/ ; 


i 

4 






/ 

/ 


/ 
/ 










1 


































KentucKy 


/SS i> 
/JS6 9 














/ 






















































//ebraska 


7SJ9 










/ 

/ 

/ 

4 


iz 


7 

7 

^ — 






















































Tennessee 
Tei^nsjtvanta. 


7Ji^9 
7^79 

I&b9 
/S7 9 


h= 






/ 

/ 

J , 


/ 

/V 


t 

/■ 


/ 






















































Yir^inia 


7S59 
746 9 
/S7 9 






























r— 






































Texas 


/J V y 

7S69 
7S7S 


=<' 


> 


y 1 
1 

M 






























































Mcrl/i Carolina. 


/siy 9 
iAS9 
736 9 
^i79 




— r 




\ 


































































Aittdama 


/S'/9 
7SS9 
7S6 9 
/S7 9 








\ 

4 

/ 

r - 




























































Geo^ia 


7 A '^9 
7^6 9 

eS7 9 






J 
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The exporta tloB of 180,304,180 bushels of wheat in the year 1879-^80 
dre\^ heavily upon the crop of 1879, reducing tlie reserve stock m sight 
ou the first of August, 1880, and evidently also the reserves not m 
sight in the hands of the farmers. Consequently we are.not surprised 
to find that the distrihution amounts to 10,000,000 bushels more than 
the production of the previous year. We now find that the aggregate 
yield of three years (by the census and two previous estimates) is 
1,243,000,000 bushels, aiid the distribution, covering as nearly a^ jjossi- 
ble the same crops, 1,218,000,000* Certainly we can discover no dis- 
crepancy up to this point. 

Two more crops have since been garnered. Will the harmony be- 
tween apparent production and consumi)tion still continue? Let us see. 
The largest product ever made is reported in 1880, amounting to 498,- 
549,808 bushels. Allowing 2J per cent, for increase of population, the 
Gonsumption is 242,086,655 bushels* For seed the requirement is in- 
creased to 56,563,530 bushels. The exportation, the largest ever known 
in this or any other country, is 186,321^214 bushels. The total distri- 
butibii is 484,971^399 bushels, leaxing a surplus of 13,578,469 bushels, 
which is needed to eke out the diminished supply of the following year. 

Coming to the year 1881, in which the retiuctionof more than 100,- 
000,000 bushels is noted, and in which the price has advanced higher 
than for many previous years, when the reserves of the farm, the com- 
mercial granary^ and raiiroad elevator are reduced beyond all precedent, 
a test parallel Vvith those of previous years is a severe one; yet we make 
no change in the basis of c^ilculatio^, except that, in consideration of 
extraordinary' prices and enforced economy in living, it is deemed not 
only fair but necessary to recognize a possible diHere wee in consump- 
tion, and a fbux^th of a bushel is therefore deducted trom the i)er capita 
arowauce of each section; a small diHerenoe, but a large hmitation 
might be construe<i into accommodation to the greatly diminished esti- 
mate of production, and an assertion of a theory of wide fluctuation in 
the rate of consumption of wheat, which is not probable, the wheaten 
loaf being more nearly a fixed quantity in an Americaii's dietary than 
any other article of foo<l. Should no allowance for diminished con- 
sumption be insisted on, it increases the amount consumed less than 
13,000,000 bushels, which would not require an excessive drain on aver- 
age reserves in farmers' hands. The showing for 1881-'82 is as fol- 



lows: 



WHEAT, 1881. 



Group of states. 


Frodnotlon. 


Gonsumption. 


Surplus* 


Beflciency^ 


Forbread- 


For seed. 




Bushels. 
I, 228, 260 

32, 703, 000 

33, 3'2H, H30 
15, 033, 000 

169, 091,000 
75, 159, 000 
56, 737, 000 


BxisheU, 
19,812, 012 
52, 831. 604 
51,192,566 
14, 240, 054 
67, 9"0, 9S7 
18, 796, 695 
IP, 425, 894 


Bushels. 

1 19, 371 
3. 770, 826 
6, 917, 947 
3, 847, 362 

25. 655, 542 
9, IGl, 289 
5, 743, 236 


Bushels. 


Bushels. 
18, 703. 123 
23,H99,430 
24,781.«83 
3, 054, 416 






S(>uth Atlantic and Gulf 










75, 4«4, 471 
47, 201, 016 
40, 567, 870 






Paeific and Territories 

Total 




383, 280. 090 


235,249,812 


55.215,573 


163, 253, 357 


70, 438, 652 



The deficiency of the seaboard and Gulf States is greater than usual, 
and Kentucky and Tennessee fail to produce the 4| bushels per capita 
assumed as their tbod requirement. The surplus of the grain-growing 
States is small. The net overplus of 200,000,000 busliels in 1880 has 
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been reduced nearly 60 per cent. The enrrent annaal exportatiouj 
though, less tliaia t'wo-thirds of that of 1880-'81, exhausts this surplus, 
and also rediicegf to tJbe lowest limit (in many years) the usual reserms 
on hand in farmers' bin or merchants' granary at the close of each clrop 
year,;' , ' , , V, ; 

Suraining up the results of these calculations, it is seen that the diB- 
tribution of two years is less by a very small margin than the produc- 
tion. In two other years it is more by an equally small dilference ; and 
only in the last year is there an apparent discrepancy, which is fully 
accounted for by the diminished stocks in hands of growers and deal- 
ers as compared with the large surplus of August 1, 1881, when possi- 
bly 45,000j000 bushels, exclusive of seed, were in existence east of the 
Eocky Mountains and 20,000,000 on the Pacific coast The recapitu- 
lation is as follows; 



Yearn 


ProdttctioB. 


For food. 


!For seed. 


E:£port£t,tion. 


Total clistribU' 
tion. 


1881 ....... ..... 

Total.. 


Bushels, 
mi, 104, 146 
420,122, 4^0 
459,479,505 
498, 549, 868 
383, 280, 090 


Bushels. 
223,302,383 
228, 877, 978 
236; 18^, 103 
242, 086, 655 
235, 249, 812 


BmhteM. 
40, 913, 308 
48, 102, 840 
53, 145, 076 
66, 5(J3, 530 
55, 215, 573 


Bu^lieU. 
90,167,059 
147,687,649 
180, 304, 180 
186,321,214 
121,892,369 


BmheU. 
354, 383, 650 
124,' 728, ,467 
469,631,359 
484,97L339 
412,357,774 


2,125,626,009 


1, 165, 698, 931 1 254, 000, ofl 


726,373,391 


2,146,0^,649 




233,139,780 


50, goo, 065 


145,„274,67^ 


429,214,^0 



The result is an estiUiated production of 2,122,62^,009 bushels in five 
yeai's, and a distribution of 

bushels. If this riepreseiits truly the facts of production and distrib^- 
tioD, it shows that the surplus on hand at the close of the wheat year, 
Aiigust I j 1883, was about 20,000,000 bushels less than at the same date 
in t877. Ifriscertain that the unexampled exhaustion of st^cjks, in con- 
seqnenee of last year's dirninished product, did reduce stocks to that ex- 
tent at least A few facts will make this matter plain. 

The early exhaustion of the surplus is indicated by results of returns 
of wheat on hand March 20, 1882 (four months before the close of the 
wheat year), compared with the quantity on haiid March 20, 1881, in 
the^ ibllowing States, which furnish a large proportion of th^ surplus of 
•wheat: ' ■ 



' ' , states.' ■ „ ' ' . ^ 


Marcli 20, 1882. 


Maroli 20, 1881. 


Percent, 
of crop; 


Btisiiels. 


Per cent 
of erop. 


Bushels. 




25 
18 
19 
23 
17 
15 
21 


9,630,000 
5,643,540 
6, 830, 880 
4,197,040 
3,467,830 
2,986,350 
2,906,400 


30 

■28. 
24 
28 

' ■ . , ' 28 
^ 26 
23 


14,937,143 

13, 934, 692 
9,694,907 
9, 28Q, 807 
8, 277, #8 
5, 287; 360 
2,972,216 


Iiirtia'ii'ai 1.....'.,^ 


Mi stkiuri. .j. .„ '^^ .... . ............ 




21 


39,662,040 


26, 


" 64^393, ,,863', 



In^^tead of 25 per cent on hand at that date, there was only 21 per 
cent, while the actual quantity on hand of thereduced crop of 1881 was 
less by nearly 29,000,000 bushels ; a decrease of nearly h^ilf. 

Th^ redaction in the visible supply of the Atlantic coast wheat was 
also in very nearly the same proportion. 
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Marcli 19, 1881 ..... ...i.., 22,907,003 

MaroklS, 1882.. 

From this time to June 24, tlie receipts at seaboard ports were only 
10,04:2^838, and the vkible supply (stock ^' in sight") had in that time 
been reduced 2,860,478 bushels, showingthat a little more than 7,000,000 
bushels had in the meantime come from all farms east of the Eocky 
Mountains oyer the through routes eastward, though a small additional 
quantity had been drawn from farmers for local distribution. It is evi- 
dent from these facts that there Was Ixltie more than half of the usual 
surplus,,,,. ,' ' „", ' ' '■' '■■ ' ' ' 

From this exposition it may be fairly assumed that the amouiit of 
wheM required a^ food, i^ years of average abundance, is 4| bushels 
per capita 5 that it searcely ever exceeds 4|, aiid irarely falls below 4i 
bushels. , ' ■ . \ ' 

It may also be assumed that the estimates of productioh are substan- 
tially correct as t6 the crop, and that they assuredly are not too high, 
if divergent at all from the actual/ 

The increase of wheat production in thirty years is quite remarkable, 
and its progress westward equally uotable. There has been an increas€> 
of (nearly) 14 per cent, on the Atlantic coast, of 427 per ceot. in the 
Central States, and 3132 per cent in the country beyond the Missis- 
sippi* In ten years past the increase has been 63 per cent, in the central 
belt and 92 m the Trans-Mississippi region, though the actual increase 
in bushels was greater in the former— 8^,388,110 against 82,120,009 
bushels.' , 

The production of ea,ch grand division is thus showm for each decennial 
enumetation: ■■■■ 



Sectiona- 


1^9. 


1^0. 


1869. 




Atlantio coast 


51,657,020 
43, 522, 646 
5,306,378 


Bushels. 
53, 294, 137 
94, 458, 609 
25, 352, 178 


Xfusheh. 

57,476, 371 
140, 877. 070 

89, 392, 185 


Bushels. 
58, 701, 531 
229,265,180 
171,512,794 


100, 485, 944 


175,104,924 


287,745,626 


459,479,506 



The percentage proportions of each crop produced in each division 
are thu« compared: 



Sections. 


1849. 


1859. 


1869. 


1879. 




51. 4 
43.3 
5.3 


30.7'' 
54.6 
14.7 


■ ' 20. 
49. 
31. 


12.8 
49.9 

37. :i 


Central belt 

Traii8--Ait'i86i8Sippi — .'i - w. ^, 


100. 


lOO. 


m 


100. 



It will be seen that the proportion grown in the central belt has not 
declined in thirty years, though it is less than twenty years ago. In 
the la,^t decMe it has slightly advanced. 

The n»08t striking fact in wheat production is the increase per capita, 
notwithstanding the phenomenal increase in population. It was 4.33 
bupels in 18495 5.5 in 1850 ; 7.28 in I8695 and 9.2 in 1870. The 
lowing exhibit gives the quantity per capita, with the acreage and the 
populafcioii of each State, 
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Tlie local changes of prodnction are seen clearly in the ac<?onipanying 
diagram, which represents the ten principal whi^at-grownig States in 
ea^Ii enunieration in the order of theij- prominence. Two States in the 
Imt list 'exceed the production of the whole ten of the first, and very 
nearly ^qual the entire croi) of 1849. The first in 1849 literally becomes 
the last in 1879. Only three of the first list, New Yorkj Maryland, and 
Virginia, fail to appear in the last. The tenth State in 1879, Pennsyl- 
vania, has a production considerably in excess of the first in the Mst of 
1849, whi(jh is also Pennsylvania. Ten States in 1849 produced 80 per 
cent of the crop, 75 in 1859, 79 in 1809, and 75 in 1879; i. e., about 
three-fourths of the product is grown in less than one-fourth of the 
States and Territories, showing that while wheat can and may be grown 
ill every political division of the United States, there are climatic, geo- 
logical, or economic reasons for unequal and patchy distribution of this 
iuiportant crop. These changes are shown in the following table: 



Stat«8. 


1849. 


states. 


1859. 




Bushels. 
15, m, 691 
14 4?!7 H*)! 
13,121.498 
11,212,616 
9, 414, 575 
6/214,458 
4,926.889 
4, 494, 680 
4, 286. 131 
2,081,652, 




Bushels. 
23,837,023 

15, 6.57, 458 
15,119,1)47 
13,130,977 
13,042,165 
8.681,105 
8,449,403 
8»336,:i68 
6,163,480 


Ohio 










Ohio. 






Iiidi;jtjm 

Michiifan • • • • - 


NftwTork .....4..^ 

Iowa . , 






Total. 




86, 506. 541 


12»,205,293 


States- 


1869. 


, States. ,', 


1870. 




BusTieU. 
30, V2vS.405 
29,4^5,692 
27, 882, 159 
27,747,222 
26,606,344 
19, 672, 967 
18, ^66, 073 
16, 67 ft, 702 
16,265,773 
14,315,926 




Bxi9helM. 
51,110,502 
47,284,853 
46,014.869 
35,5JJ2,543 
34,601,030 
31/154,205 
29.017,707 
24/966,627 
24,884,689 
19,462,405 










In*Miina — 


Micbij^an , . , . 


Pennaylv ania* . - - . . . . > 

MiBrieaota ^ ..... . . . ; 


Iowa. J 

CftUfprnia-y... 


MichigHn . 

MiB60ut i 

I'otal.. ....... ...... 


W iacoiifiin ..... 

Pennsylvania ..................... 

Total ........ ^. ....... 


226,597,263 


344,029,430 



ilie rate of westward movement of wheat is greater than that of corn. 
Calculating the distance traversed westward on the line of the fortieth 
parallel (which very nearly divides the crop into northern and soutticrn 
halves) at the rate of 280,135 feet to each degree of longitude, the move- 
ment of thirty years is equal to 411 miles, or 13.7 miles per annum. The 
center line bf production passed through Eastern Ohio in 1849; through 
the eastern line of counties of Indiana in 1859; Eastern Illinois, in the 
we>stern line of Pratt Goutity in 1869, and the center of Illinois in 1879, 
as indicated in the following statement: 



.Yeartt. ' 


Crop. 


Central lin© 
of lougitutle. 




Bushel*. 

100,48rs944 

173,104.924 

287,74.'j,624t 

459,479,505 


81<» 

850 i^i 
88 

88<» 45* 
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The accompanying outline map of this region shows the cf^nti'al h'ne 
dividing the crops, both of wheat and corn, at the four decennial dat^s. 

The movement of thiii;y years wm through 7| degrees of longitude. 
It has not been equal, more than half of the stride having been accom- 
plished in the firnt ten years. Kor has the march been without retro- 
grade, as the line of equal division of the crop was carried in 1877 fully 
a third of a degree farther than in 1879, when the Ohio Valley pro- 
duced 180,000,0110 bushels and the entire Korthwest only about two- 
thirds as much on nearly the same area. It is possible that the move- 
ment may at some future day t^ind eastward after the western limit is 
reached. The reoed.ng east\yard in 1879 wa>8 in consequence of a 
higher rate of yield in the older winter-wheat States, in part from betr 
teT cultivation, tile-draining, and, wiser management, with the aid of a 
propitious season. The following statement illustrates the diiference in 
vieldr : ■ 



Winter wheat. 


r,/ •.'■■//, ■ ■ 

states. 

!..; .■ . ■ . ■ ■ ■■■ ■ 
1 ■ 


; : : ■ , ' ' 

Spring wheat. 


! liusiielsi. 


Bushels 
per acre. 

' ■ 1 


Bushels. 


Bushels 
per acre. 


1 ' 11, '587, 766 

4 *),(}] 4. 869 
35,532,543 
47i,284,853 
51.110,502, 


15.7. 

13.5 
18.0 
19.5 
18.0 
. 15.9 


: .. . 


24, gP4, 683 
r-}4, 60.1, 030 
a 1, 154,205 
13,-847, 0?S7 
2,SaO, 289 


12.8 
1L4 
10.3 
9.4 
10.7 


210,992, 938 


17,0 


107, 317, 220 


U. 0 



states. 



Kcw York . 



Ohio 

Indiaiia . . . 
niinois .„ 



Total . 



The highest rate of yield in the northwest fails to equal the lowest in 
the great winter- wheat States east of the Mississippi. It is fair to say 
that the diftierence here presented is great^ir than the average difference 
of a series of years, yet the causes producing it act with much uniform- 
ity and certainty, and the fact enforces an important lesson in wheat 
hasbandry. 

jE7jrpm-faf«on.— The exportation of wheat assumed increased impor- 
tance during the war period from the high price of gold (wheat being 
sold virtually for gold), and frpm the necessity tor something in the 
place of cotton with which to pay for necessarily heavy imports. 
During those four years the average annual shipments exceeded 
50,000,000 bushels. For five years thereafter the annual shipments 
averaged but 20,000,000. Then a new lmi)etus was given to the trade, 
iirst from increased consumption of wheat in an era of progress and 
prosperity, and afterwards, when a chexsk came to the general pros])erity 
of the great nations of western Europe, several uhpropitipus seasons 
in succession caused a largely increased demand on our sui)ply, which, 
fortunateiy^ was am]>le for air demaiids. The high prices which re- 
sulted have greatly ihcrease^^^^ acreage, which has been doubled 
in fifteen years. Since 1800 the exporta-tiort has never fallen below 
fift;y' millions, exce|>t in 1871-'72, and for four years past it has averaged 
150,000,000 bushels per annum, and an export value of $187,000,000. 
The foreign shiprnents of live years have equaled the volume of exports 
of sixteen previous crops. 
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Table showing quantities and, valvM of wheat and wheat flour sported from 1859 fol882j 

inclusive. 



Tears. 



"WTieat* 



"WTieat^flOTir. 



Total wheat 



Wheat. 



Wheat flour. 



total wheat. 



1860... 
1861.., 



1863. 
1864. 

1865, 
lg(56. 

1867. 
1868. 



1870...-., 
1871...... 

1872..... 

1873..,.. 

1874 

1875..... 

1876,.... 

1877 ..4. 

1878..... 

1879... 

1880-^... 

1881..... 

1882..... 



BueheU. 

a, 003, 016 

4, 155, 
238. (|57 
'37, 28!), 572' 
' 36, 160.414 
23, 681, 712 

9,937,152 

5, 579, 103 

6. 146, 411 
15,940,899 
17, 557, 836 
36,984,115 
34,310,906 
26,423,080 
39,204, 285 

71, 039, 928 
53, 047, 177 
55, 073, 122 
40, 325, 611 

72, 404, 961 
122, 353. 936 
153, 2 ' 2. 795 
150, 565, 477 

95,271,802 



Battels, 
2.431,824 

2, 611, 596 
4,323,756 
4,882,033 
4.390.055 

3, 557. 347 
2, 604, 542 
2,183,050 

1, 300, 106 
2,076,423 

2, 431, 87.3 
3,463.333 

3, 653, 841 
2,514,535 

2, 562, 086 

4, 094, 094 

3, 973, 128 
3, 935, 512 
3, 343, 665 
3, 947, 33 i 

5, 629, 714 

6, Oil, 419 

7, 945, 786 
5,915,086 



BusheU. 
13,945,224 
15,907,335 
50,694,959 
59, 258. 720 
65,915,661 
39, 689, 7t3 
21, 657, 591 
15.402,828 
ll, 696, 888 
25,284,802 
28, .501, 264 
62, 169, 113 
50, 753. 190 
37, 738, 487 
50, 733, 672 
89, 463, 351 
70, 926, 253 
72, 782, 926 
66, 372, 103 
90. 167, 959 
147. 687, 649 
180. 304. 180 
186, 321,514 
121, 892, 389 



$2,849,192 
4» 076, 704 
38,313,624 
42.573/295 

46, 754, 196 
»1, 432, 133 
19, 397, 197 

7, 842, 749 
7, '822k 556 
30, 247, 632 
24, 383. 259 
47, 171. 229 
45, 143; 424 
38,915, 060 
51.452,254 
101, 421, 459 
59, 607, 863 
68,382,899 

47, 135, 502 
96, 872, 016 

130, 701,079 
190, 546, 305 
167,098,485 
112,929,718 



$14,433,591 
15, 448, 507 
24, 645, 849 

27, 534, 67t^ 

28, 366, 069 
25, 588, 249 
27, 222, 031 
18,396,686 
12, 803, 775 
20, 887, 798 
18,81,3,865 
21, 169,593 
24,093.184 
17,955,684 
19,381,664 
29,258,094 
23,712,440 
24,433,4'?0 
21,663,947 
25, 095, 721 

29, 567, 713 
35,^83 197 
45, 047, 257 
36,375,ft55 



$17, 282, 783 
19,525,211 
62. 959* 473 
70, 107,972 
75, 120, 264 

67, 020, 382 
46,619,228 
26. 239, 436 
20, 626, 330 
61, lii5,430 
43, 197, 124 
68,340,822 
69,236,608 
56,870,744 
70,833,918 

130, 679, 563 
83, 320, 303 
92,816,369 

68, 799, 509 
121, 967, 737 
160,268,792 
225, 879, 502 
212, 745, 742 
149,304,773 



OATS. ' • . ' ;/'■,, 

This crop in 1881 was an exception, tlie only cereal not serioiiBly ii^iv 
paired by tie vicissitudes of tlie season. It was not a large crop, and 
s(iarcely a medinm yield. The average was 24.7 boshels per acre, tli© 
ayerage for eleven years being 27.0 per acre. This is tlie lowest rate for 
that period, witk tbe exception of 22 bushels in 1874, The range was 
ftom22to31.& 

The vahie was also higher than in any year since 1870, except in i874| 
when it was 52 ceinti^. In 1880, when the yield was 25.8 bushels, slightlj^ 
under an average, the price was 36 cents, precisely the average of eleven 
years. It would have been somewhat higher but for the extraprdihary 
abtindance and unusiiat cheapness of corn. So when the productiqn of 
maize ibll off 500,000,000 bushels in 1881, the value of oats adlvanced 
ten cents per bushel, notwithstanding the yield of 24.7 btishels, in con- 
sequence of the still gTeater advance of corn, these grains being us(^d in- 
terchangeably for feeding Gertain farm animals. 

The value per acre for this series of years is found to be about $10 
peraere.,, , , V ■ :'.'''':;:;'" 



Calendar year.. | ^^^^^ - [ "^'^ci^"^ 



Total yaltie of 
crop. 



■Average I Average {i'lf^^^t " 
bushel. I acre. acre; 



187V.. 

■1872 .................. 

„ 1873>:..-..-v,,. 

1874................... 

1875.,.'......-..,........ 

1876... L........ 

;,I877. .................. 

1878 »...•.'>'•...'.... 

1879...'......-........, 

3880-,,...-..,-...'' 

1881,. 

;' ,^ Totel". 

AniiTial average 



BmheU. 
255, 743, 000 
271, 747, 000 
270, 340, 000 
240, 369, 000 
354,317,500 
320,884, 000 j 
406,3&4,000 
413, 578, 560 
363,761,320 
417; 885v 380 
416,481,000 



3, 731,500, 760 



339.227,342 



Acres, 

8, 365, 809 

9, 000, 760 
9,751,700 

10, 897, 412 

11, 915^ 075 
13,358^908 
12,820,148 
13,176; 500 

12, 683, 500 
16, 187, 977 
16, 831, GOO 



$102, 
91, 
101, 
125, 
129, 
112, 
' 118, 
'' '101, 
120, 
150, 
193. 



570, 
315, 
175, 
047, 
499, 
865, 
661, 
i*45, 
533, 
24;i, 
198, 



VenM. ! Bushels. 
40.1 ' f» 



134, 995, 398 1, 347, 058. 059 



12,272.309 



122, 459, 623 



'33:6^ 
37.4 
,52. 0' 
36.5 
35.1 
'29.2,' 
24.6 
,33.1 
36.^ 
46. 4 



36.1 



30. 5 

30. 1 
27.,' 7 
22.0 
29.7 
24.0 
31.6 

31. 4 
38. 7 
25.8 
24 7 



$12. 26 
10. 14 

''10t,37', 
It 47 

'10. 'fie 

8."44 '' 
,'\,9./25 
'' 7.74", 

^.50' 
,'9.28, 
11.47' 



27.6 
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■■ BARLEY. 

This is tbe only cereal crop of wliicli a supply for liome consnmptioii 
is not produced in tliis country. While the average production since 
1B70 has been 36,O0O,0(iO busheis, the importation in excess of exports 
has been about 6,000,000. Its acreage has increased in nearly the same 
ratio as the area of wheat, yet the supply lagfs behind demand, failing 
to keep pace with the increase of the beer manufacture. The crop of 
1881 was a small one, averaging 20 about the same 

as tho*e of 1874 and 1875, and larger than that of 1872 ; others of the 
past decade ranging upwards to 24.5 bushels. The influence of pricp 
on «sxtension of area is w^U exemplified in the history of this crop. In 
1872 there was a large importation, causing some reduction in price. 
The next year there was lio enlargement of the breadth cultivated, and 
the prici^ went up from 73.9 cents to 91.5. In 1874, the year fbl- 
lowing, the expansion exceeded two hundred thousand acres, producing 
no increase of aggregate product in that year of low yield, so that the 
price stood at 92.1, and a further enlargement of 200,000 acres followed, 
bringing the price down to 81.3 cents, which stopped the increase Of 
area, while better crops and larger imports still farther reduced the 
price. The reduction of 4,000,000 last year sent up the price again 
irom 66.6 to 82.3. The 3rop statement is as follows : 

A noticeable fact in the local distribution of barley cultivation is 
the large proportion in three districts widely separated — daliforhia, 
JSTew York, and Minilesota-^whiGh together produced 23,0(K),000 of th© 
41,000,000 bushels gmwu last year, and 25,000,000 of the 44,000^000 in 
the censiis year. Ih Oalitbrnia its dis i^ quite general— Ala- 

mMa, p<)lusa, Santa Glara, and Sacramento 

being the counties of largest pmduction, together supplying more than 
5,000,000 of the 12,000,000 bushels produced in 1879. In New York, 
Ontario, Cayuga, Monroe, Yates, Niagara, and Wayne, in the wheat 
district of Western Kew York, are the principal factors in ptoduction, 
producing nearly half the crop of the State. In Wisconsin, Bock, 
Waukesha, Fond du Lac, Jefferson, Sheboygan, Walworth, Washing- 
ton, and Milwaukee yield a large portion of the crop. In Calift)rnia it 
is used cohsiderably for feeding, as it is in tlie East for drinking pur- 
poses. Very little is grown in the South. 



CalendaT years. 



Total produc- 
tion. 



Total area of i Total value of I jl^T^^^^® 
" ! yaluB per 

busiibl. 



crop. 



crop. 



: Btffthels. 

1B71 "2t5, 718, 500 

,1872,,: I , 2e,84(i,400 

' .181 3 .,...,.....,.[„ ,32, 044, 4 91' 

.1874.,.,.,. ..............I : 32,55^,500 

1875. i.l ; 36,908,600 

3876. i 38,710,51)0 

'1877............ ...J. ■ ■ 34,441,400 

'1K78 , 42, 245.«30 

,187g-^ :|' 40,W3, 100 

1880. ' ,....} ' 45,ie,346 

,1881.,..:.. ......... I ' ' 41, 161, 330, 

Total -....,..:..-..■: , 397,b7i,797 

' Antiual averaf^e . -, 36, 097,982 



A crfis, 
1, 177. 
1. 397, 
1,387,. 
1, 58(.f, 
1,789, 
l,76t>, 
1, 6]4, 
1, 790, 
1, 680, 
1, 843. 
1,867, 



666 1 
082 I 
106 i 

902 
oil 
654 
400 
700 
329 
511) 



17,995,486 



$21. 
19, 

29, 
29, 
29, 
25, 
22. 
24, 
23, 
30. 
33, 



54i. 

837, 
333, 
!?83, 
952, 
735, 
028, 

714, 
090,- 
892, 



Average 



acre. 



Ceiits. 


Bushels. 




' m. 6 


22. 7 


$18 30 


73, 9 


19*2 


14 ''2,0' 


91.5 


23. 1 


21 15 


■ '92.1 


20.6 


• ' 18 .&7 


81.3 


20. 6 


10 13 


66. 5 


2i.9 


14 57 


64.0 


21.3' 


13 64 


58. 0 


23.6 


■ 13 67 


58. 9 


24.0 


■,14 11 


66.6 


24. 5 




82.3 


20.9 


' 17 21 



290, 563,058 : 



1, 635, 933 I 



26,414:823 i 



■ 7.3.. 2.4 



22.0 



'16 14 
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■■; RYE. ■ 

This crop shared in the disaster that overtook whe^t in 1881, and 
made the lowest yield in ten years. Its avemg^ yield is greater than 
that of wheat, being nearly 14= btishels for a period of years throiigJiout 
the country, while that of wheat slightly exceeds 12 bushels. I.<a8t 
year the estimated average was 11.6 bushels. The range of the general 
average is about 4 bushels, or from 11.6 to 15.9 during the past decade. 
Pennsylvama, Illinois, New York, Wisconsin| and Iowa are the princi- 
pal factors in the supply of this cereal, producing nearly two-thirds. 
In the South its real prominence fails to appear in the census record, 
as it is far more used there for pasturage than for the grain, whioh is 
oiaiidy used for seed. The following table is compiled froxioi the records 
of estimates of this Department: 



Cfilendar year. 


Total produc- 
tion. 


Total area of 
crop. 

,, 


Total valii« of 
crop. 


Average 
value per 
bushcL 


Avei-ag© 
yield per 
acr0. 


Average 
value of 
yield pej 
acre. 




Bushels. 
15, 365,500 
14, 888, (500 
15,142,000 
34, 990, 900 
17, 722, 100 
20,374,8Wj 
21, 170, 100 
25,842,790 
23,639,400 
24, 540, 829 
20, 704, 950 


Acres. 
1, 069, 5:51 
1,048,654 
1, 150, 355 
1, 116,716 
1, 359, 788 
1, 468, 374 
1^412,902 
1,622.700 
1,62.5,450 
1/767,619 
1,789,100 


$12,145,646 
11, 363, 693 
11, 548, 126 
12,870,411 
13,631,900 
13, 635, 826 
12,542,895 
13,592,826 
15, 507, 4:il 
18.564,560 
19,327,415 


Cent8. 
79.0 
76.3 
76.2 
85.8 
76.9 
66.9 
59.2 
52. 6 
65.6 
75.6 

■ -.93,3 


Bushels. 
14, 3 
14. 1 
13. 1 
13. 4 
13. 0 
13.8 
14, 9 
15.9 
14. 5 

n. 6 


$11 36 
40 83 
10 04 
1152 
10 02 
9 28 
8 87 

8 38 

9 54 
10 50 
10 82 


1872 .............. 


1873.............. 






1877....--.-' 


1879 

iSso. .............. ...... 


Total 

Annual average . 


214,382,029 


15,431,18ft 


154,730,729 








19,489^275 


1,402,835 


14,066,430 


72,2 


13.0 


10 00 



■ BUCKWHEAT.'",," 
This crop has a restricted range. It is annually grown to the extent 
of about 12,000,()00 bushels, of whioii two- thirds are produced in New 
York and Pennsylvania, for consumption largely as breakfast-cakes in 
th@ great cities of the seaboard. A small quantity, however, is anim- 
ally reported from nearly all the States. In the South its production is 
extremely limited— restricted to a few experimental patches. Its acre- 
age has nearly doubled in ten years. The crop in 18B1 was the smallest 
ever reported— 11.4 bushels per acre. The range has been from this 
figure up to 20 bushels. The comparison of estimates of eleven years is 
as follows: 



Calendar yeara. 


Total 
production. 


Total area 

of Cl"0p. 


Total value 
of crop. 


Average 
value p«^r 
busheL 


Average 
yield per 
aci"©. 


Average 
valu€vof 
yield per 
acre: 




BmhsU. 
8,328,700 

8, 133, .500 
7, &37, 700 
8,016,600 

10,082, 100 

9, 668. 800 
10, 177, 000 
12.246.820 
13, 140,000 
14, 617, .535 

9, 486, 200 


Acres. 
413, 915 
448, 497 
454, 152 
452, 590 
575,530 
666,441 
649. 923 
673, 100 
63£^, 900 
822, 802 
828, 815 


$6,900,268 
6, 747, 618 
6,382,043 
6,477,885 
7, 166, 267 
7,021,498 
6,998,810 
6,454,120 
7,856,191 
8,682,488 
8,205,705 


Ce7its. 
■'82.8' 
82.9 
81.4 
80.8 
71.0 
72.6 
68.7 
52. 7 
59.8 
59.4 
86. 5 


BtfShds. 
,20.'l 
, 18.1' 
17. 2 
17. 7 
17.5 
14.5 
15.6 
18. 2 
20.5 
17.7 
11,4 


$16 ( >7 
15 04 
54 Of5 
U 2V 

, „■ 1*J 45 

10 76 
9 59 
12 28 
10 513 
9 86 








1875, — 






1880 ......................... 




■ ' Total - ^„ 


111,734,955 
10,157,r23 


6,62,5,665 


78, 892, 893 
















^2^F 


7,17% m 


7t>.6 1 lai 


U 87 
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Never lias there been so disastrous a season for potatoes at tliat of 
1881. The range of estimated jields is from 53.5 Imsliels per acre in that 
Jear t# 110.5 in 1875. The average for the period is placed at 84.3 bush- 
eis ; SQ tliat but half a fiill crop was gathered ; in some States scarcely a 
third of a crop, while a fcAv had two thirds of a full yield. The price 
wasj of course, higher than ever before, 00.9 cents per bushel, at the 
date of returns of pric»B iu Deceniber, and higher^s consumptiou (*x- 
hans^f^d the partiair suppij. The lowest price during the period \ras 
38J per bushel, in 1875, the average for eleven years 50.1, The lo^ of 
70,000,000 bushels was severely felty and could not be made good by 
importation. Though Iri^h and Scotch potatoes were sold in every 
matket east and west, and the trade acknowledged to have attaiued 
extrax)rdinary propohions, but 8,781),860 buBhels were brought in at a 
<Kist of |4,6ji0, 120, against 2,17^ the previous year, ^ix-sev- 

enj?hs of the shortage was not made up, mid thete was a sitniktr scarcity 
of root crops of all Muds. 



Mstimated annual prodmti act^ge crf>P of ths United Blxxtes from 

1871 U) 1881, %ndi!L9%ve. 



- Tear. ' 

Jl. — — — 


Quantity. 




Value. 


Valne pei^ 
busbel. 


Tield per 
acre. 


Value per 
acre. 




Bmkds. 

120,461,100 

113,516,000 

106.089,000 

}oB, 981, m 

166.877,000 

124. 827. 000 

170,092,000 

124,126.650 

181,626,400 

167,659,570 

10^,145,494 


Acres. 

1.2?0,912 

1,331,331 

1,295.130 
1.^^310,041 
^510,041 
1,741,983 
1,792,287 
1, 776,000 
1^836,800 
1,842,510 
2,041,070 


$71,836,671 
68,0><1.120 
74,774.890 
71, 823, 330 
65. 019, 420 
83,861,390 
76,249,500 
73,059. 125 
79,153**673 
81,662,214 
99, 291, 341 


Cents. 
5916 
59.9 
70.5 
07.7 
38. 9 
67.2 
44.8 
68. 9 
43.6 
48.3 
90.9 


Bushel^' 
98; B 
85. 2 
81.9 
80.9 
110. 5 
71.0 
94. 9 
69, 9 
98.9 

ft ^i> o 

53. 5 


$58 83 
5114 
57 74 

Mm 

43 06 
48 14 

, , 42 '54 
4114 

43 09 

44 00 
48 63 


15872....../...... 










1K78'. .............. 

1879'..^........l..-.......u 

1880. 

1881-.-...,,-, — ——-: 

Total ...... . 


1, 490, 401, 214 


17,698,714 


844.202,474 








j&miual Rivera .... 


135,491, 019 


1,608,974 


76,745,679 


56,1 


84. 2 


47 OS 



HAY. 



The grass crop, green and dry, is worth more than any other in this 
country. The hay is worth far less than the pasturage in intrinsic value, 
and yet grass depastured produces an overwhelming proportion of the 
growth in iiesh of all animals, and bears an important part in the ftitten- 
ing or furnishing, of beeves. The following table presents the annual 
estimates of this Departiiaent of the product and v^lue of the hay crop. 

E^iimatfid mmicUpro^iictfacreagej and va^ hay crop of the United States from 1871 

to 1861^ inclusive. 



, ^ ■ ''Years; ■ ' ;' ' ' . 


Quantity. 


Area. 


Value. 


Value per 
ton. 


Yield per 

acre. 


Value pef 
aci-©. 


1873...,..--....-. ............ 

187C ■ 


Tom. 
22, 239, 400 
23, 812,800 
25. 085, 100 
24, 13.% 900 


Acres. 
19, 009, 052 
20,318, 936 
21, m, 084 
21,709, 772 
23. 507, %4 
25, 282, 797 

25, 367, 708 

26, 931, 300 

27, 484, 991 
25, 863, 955 
30, 888, 700 


$351,717,035 
345, 969, 079 
339. 895, 486 
331, 420, 738 
342,2D.3,445 
300,901,252 
27), 934, 950 
285, 543, 752 
330, 804, 194 
371,811,084 
415, 131, 366 


$15 81 
14 52 

13 55 
13 73 

12 27 
9 74 

8 59 
7 2L 

9 32 
11 65 

13 43 


Tom. 
1.17 
1. 17 
1. 14 

1. 11 
1. 18 
1. 22 

1.24 
1.47 
1.29 
1. 23 
1. 14 


$18 50 
17 03 

, 15 52 
,15''22 
14 Mi 

11 90 
10 72 
10 60 

12 M 
14 38 

13 43 


1876..,.. ............ 

1879 ...... - 


30, 867, 400 
31,029,300 
39.608,296 
35, 493, 000 
31.925,233 
35, 135,064 


Asinual average 


327, 803, 093 1268, 819, 25^ j3, 687, J132, 681 








29, 800, 281 1 24, 392, 660 


335,212,0(;2 


11.25 


1. 22 


13 74 
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CROP ESTIMATES FOK 1881. 



Table sliowhig the product of each principal erop of the sereral States vamed^ fht yield per acra 
the total acreage^ the average price in each State, and the value of each <!ropf for ItiSl. 









(D 


















id* 












(3 

CM 


'd 

To . 


if ac 
crop 




1 




JrroGLuovs* 










per 
id, 0 


•A 








3 • 






! ■ « 0 1 


otal 








'& . 


< 




[r-^rT. .III '1 


H 




MAINE. 














Indian corn. 






1, 0(j4, 000 


34 


31. 300 


$0 91 


$968,240 


Wheat. 






617, 000 


14. 1 


43. 700 


1 56 


962, 520 








39j 0(H) 


15 


2, 6i'0 


1 07 


41.730 








2,369.000 


28.9 


82^ 100 




1, 231. 880 






4*>--- 


244, 000 


22 


11. 100 


^5 


' 207^ 400 


BiioV; wheat 






420, 000 


20.8 


20, i?oo 


62 


260, 400 


Piitatop.8 ... 




....do 


3, 342, 248 


52 


64, 274 


77 


2, 573. 531 
























941, 620 


.86 


1, 094, 907 


12 10 


11, 393, 602 


Total. 










1, 350, 181 




17, 639, 303 














NEW HAMrsnrra. 




r—-r.==^ 

y 










Inrlinn coiu 




.bushels.. 


1, 262, noo 


34. 2 


36 900 


87 


1,097,940 


Wbeat 




do.^-. 


175.000 


15. 2 


ll' 500 


I 56 


273. 000 


Rve 






34, iMJO 


10.6 


3' 200 


1 05 


35. 700 








1, 030. 000 


34. 7 


29', 700 


. 52. 


535, 600 


B-iHey 




do 


80, OtM) 


22. 2 


3. 600 


82 


65.600 


JItH.'k Wheat 






92, 000 


20 


4, 600 


„■'■ '75'''" 


69. 000 








1, 831. liig 


63 


29, 066 




1,464, 928 






.. pol^Ilds . . 


172,551 


1,876 


''-"93' 


„ i ,13 ' . 


20, 706 


Hay 






5(i5,577 


.90 




;;'Vll tS ' 


6, 645, 530 


Total . 














10, 208, 002 
















TEBMONT* 




1,990,000 










TTidian corn. 




.bnsbels.. 


35.7 




86 


1, 711,400 






... do... 


378, 000 


18 


21 , 000 


1 47 


555. 660 








104,000 


16. 8 


6, 200 


1 02 


106. 080 








3, 345, 000 


33. 6 


99! 500 


60 


1 672 500 








285. <)00 


25. 4 


11. 200 


87 


' 247! 950 


IJim'k wheat 






34 L om 


20. 1 


17. 000 


72 


245. 520 








2, 601, fr>o 


70 


38, 4«6 


75 


2, 018, 715 






. pounds.. 


132, 


1, 562 


85 


15 


19, 910 


Hay 






1, o;^(). i'>9 


1. 10 

... 


930, 508 


11 20 


11, 537. 781 


Total . 











1, 185, 759 




18, 115, 515 














MASSACHUSETTS, 














Indian com. 




-busbels.. 


i,40R,oeo 


2f>.l, 


56 000 


00 


1,237, 280 








19. 000 


15.8 


1,'200 


1 50 


28.500 


ll\e 






449.000 


16.3 


, 27,600 


1 12 




Oafa 




....do 


703.000 


30.4 


23, J 00 


65 


456, 930 






do..-. 


82, om 


25. 6 


3, 200 


95 


77, 9fJ0 


BiM'kWlieat . 




... do.... 


73, 000 


13.3 


5. 5<i0 


75 


54.750 






do 


1, 814^ 230 


55 


32 986 


1 00 


1, 814, 230 






, p(]tind8.. 


5, 000. 964 


l,52p 


3; 291 


15 


750. 144 








■677; 83^ 


1. 12 


605, 207 


18 60 


12 6(»7, 675 


Toted 










7,^)8, 084 

' ■ • 




17, Si'iO, 309 














KIJODE ISLAND. 














Indinn com. 




.bnabela.- 


327, 000 


27 


12, 100 


90 


294, 300 








2()0 1 


10.4 


25 


1 50 


390 






...-do.... 


16 000 1 


11.4 


l.-lOO 


1 13 


18, 080 


0^1 H 




do 


10^1, 000 1 


29.3 


5, 600 


67 


109,880 






do. ... 


18,500 ; 


23.1 


800 


97 


17, 945 






do 


X 350 1 


10.8 


125 


90 


1, -as 






do.... 


962/880 1 


60 


6, 048 


1 00 


362,880 














Hay 








1. 15 


68,291 


17 75 


1, 393, 93G 








■ ■ . . i 




94,389 




2, 198, 686 
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TajfU showing ilw prod^^^ each j^ndpal crop, ^e., /c>r 1881^Gontiiiiied* 



Piquets. 



C»N1?ECTI(}TJT. 

iDdiaE ©om. .^;.;*,-.bpsl]els .. 

W hesit . - . . . , - . - . .4 ^ ■ <1 o ... . 
TKy©.,-.,,-^--..,,,.-.--,.,— ,,^...*..do;--. 
,Oata . , . « . . . . i ., V .do. . . . 
Barley do. 
Bijckwheat . — . - . ^ . ^ , - . , „ -do. . - . 
Fot«to©fl .'. . . ^ . . do . - . 

!ri*tja©c6 . • - - . . , , . . . , . - . . . i *. . pounds- . 
Htiy . ^ . - . . . . w w,.; * , - : - . .tons. 



Total.. 



Indian oom. ...... .bushels. , 

Wheat do... - 

Ky©.,^.-----^----.. ..do. . - . 

&skta i ........ . . w -do. , . . ^ 

'B'jtrley do., -J 

Buck wheat ^ U do ... . 

Pi»tatoes ....... ..... .. ...... . .. .do. .-. 

Tobacco .... ..... ^ ... ^ . .pounds. ^ 

'•Total.,.- — 

, , ' mw ■JBBSET*. .;i . 

Indiaii com. . .. ...... btiahels^* 

, , Wheat d'o .... 

H^e. ^ ...... 4'. d'. . ... dd'. . 

Oa ts . do 

t&mf .......................... dp . : . , 

Buck-wheat ....^m. do . . - - 

iPotiitOea - . . . . . , . «........|..i....do 

T*>^acco -j:.p^T3iid^. 
H^j^ ............ ............... ^ tons. 



I- 

1^ 



1,427,000 
39,000 
.. 451, 000 
, 1»038,000 
12,300 
146, 000 
2,083,31$ 
13,763,750 
569, 017 



20, 085, 000 

10, 844. 000 
2,820.000 

38, 360, 000 
8, 412, 000 
3,338,000 

20,143,914 
6,291,217 
5,502,591 
—I, r— 



^otal- 



PENNSTLVANIA. 

Indiati corn baflhcls. 

Wheat ....... do. . . 

' ' Jtyo do - 

O^tS ................ ........... .do .. 

Bs^rley , . - . . . - do . . . 

Buiikwheat i do... 
I*otat<)e9 ...... ii...... do... 

TobacQO ........ . . .... w ... i pouD ds . 

Hay';i'.i'...,..— i.,. toils. 

' 'To^tal. 

iBdiau Gom. . 
Wheat. . - ... ..... 

Kve.... ..i.. 

Oats i-.^,,-.. 

Ba-rWy 

Buckwheat 

Potatoes . . . . . .... ...... ,,. . 

Tobacco ...pounds 

Ha,y...^..... ....... J.. ........ .tons.. 



..bnahels., 
.....do .. 
.....do.... 
.....do..., 
.....do... 
.....do:... 
.do 



7,829,^)00 
2,018, 000 
1,040,000, 
4, 052, 000 
, "4,200 
312, 000 
2,400,900 
181,689 
529,370 



Pi 



25.5 

,,17. 7' I 
14.9 \ 
28.3 . ' [ 

19.8 ; 

■■■ ,65 ! 
1572 1 
LOO i 



55,900 
2,200 
30,300 
36,700 
620 
11, 200 
33*0f>l 
8,753 
569,017 



746,741 



26. 4 
33.9 
12 
28.8 
23. 6 
11.9 
57 
1249 
1.13 



23. 2 
12. 7 
16.8 
30. 7 

, 16. 8 

: 9; 
60 

1075 
1.04 



34, 599, 000 
18, 797. 000 

4,0.50, 000 
38. 579, OlsO 
480,000 

2, 466, 000 

8. 811^,600 
38, 805; 661 

2,924, 120 



Total........ 



Ittdiam com. 
Wheat....... 

B&ley ...... 

Buckwheat . 
l?OT4*tOes .... 

Tobacco 



-.btii^heig.. 

do 

.....do... 

.....do ... 
-...do... 

..'...do ... 

do,.... 
- -pounds.. 
.....tons..' 



2,940;000 
1,044. 000 
6,500 
316, 000 

"5,506 
172, 903 

'*"'49,"l36 



16,277.000 
7,213,00<^ 
285, 000 
1, 823, 000 
6,200 
95, nOO, 
tim, 905 
25, 869, 218 
272, 402 



25.2 
12. 5 
10.5 
31. 8 
21. 1 
10. 1 
48. 0 
1173 
1.10 



14.4 
10.1 

8.1 
18.5 

*'i.*02 



24.2 
11. 7 

30. a 

19.3 
25.8 
10 

■ ■47'. . 
676 
*98 



761, .^0 
7B0, 200 
234, 600 

1,324,700 
355, 900 
279,600 
353,402 
6,037 

4.013,028 



9,007,967 



336, 80O 
158, 700 
96,600 
131, 800 
' 250 
34,700 
40,016 
169 
509, 010 



1, 308, 045 



1, 374, 500 
1, 503. 8<>0 
386, 600 
1,212, 700 
22, 700 
244, 000 
183,575 
33,080 
; 2, 658, 291 



7, 619,246 



204, 100 
102. 900 
800 
17,100 

'""m 
4,02 

"'48^1'. 



II 

.Si- 
ll 



$0 80 
1 42 
98 
.56 
1 00 
95 
1 02 
16 
17 64 



$0 77 
1 37 
93 
48 
93 
82 
87 
14 

14 55 



77; 
1 43 
,■ 97 
49 
"97" 
1 00 
1 04 

1? 
19 75 



75, 
1 34 
9( 

4'. 



a 

1? ^ 



67^ 
61 



iOO 
, 3 i X) 

i,mQ 

240 
0,500 
20j4l5 
";.38,265 
277. 961 

.;756, 981 



1 40 

87 
45 



1 00 
',i.7*70" 



64 
' 1 35 
1 00 
, 48 
1 10 

90 

1 oa 

08 
, 18 00 



=1= 



29,368,665 
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Table shoitnng the product of each piindpul cropj ^f-o.^ /or 1881 — Continued. 



Prafliicts. 


1 

■ ,a 


1 A 


If 


1' « 3 
■vll 


I 


VIUQINIA. 

Bnokwheat do. ... 

To1t>ac<?o ..i...... pounda.. 

Say . . . .tons. . 


27,200.000 

JC>0, vW 

a' 001 AAA 

14,750 
153,000 
1,348.280 
77,649.854 
293.000 


15 

<> . 

6. 4 

7. 9 
15.5 

9.7 
40 
556 

L05 


1,809.^ 
892, IDO 
47, 700 

Et J n dj\a 

&45, 800 
950 
800 
SJ*. 707 
%^663 
TO*, 048 


A. Od 

92 
53 
1 1.0 
73 

0^6 
16 72 


$19,312,000 

fi tifM\ ike A 
9, 450 

279, 680 

Z, 39n, \mi 

16, 225 

111,690 

1, 159, m 

2,677*^ 
4,898,960 






3,763,938 




44,280,883 


NORTH CAEOtLXA, 

live do ... 

Barley .... .do.... 

BnoTSwlieat ... ..do. ... 

Tdtal. 

SOUTH CAROI.mA. 

Barley .do. . . . 

Pcktatoes do 

Total........... 

GEOBarA. 

Oatd ......i— do.... 

Bii I ley ............ T. : do. . . . 

Bi jok whe^t i do 

Potatoes .,do ... 

Tob!M>co . . , .. i . . poipnds. . 

Hay i , ^ tons . . 

Total;........................... 

■ ; FLOKIIU-'- 








26,977,000 
376,000 

4' A01 AAA 

2,500 
52,000 
, 709,916 
24. 827, 532 
90,900 


11.7 
6 9 

e.'2 

8. 1 
10 
9. 6 
38 
443 
1.15 


2,307,600 

A<iO oaa 
00 

60,600 
506, aOO 
2.'iO 
5,400 
18,682 

79,043 


79 
1 49 

97 

62 
1 15 

71 

70 

15.5 
15 80 


21, 311, 830 

0, TfisA / iO 

3f^i 720 

, '2,.875 

496, 94l 
3,35t7J6 
1,436,220 






3,e06,U6 




36,,'?54, 152 


8,809,000 

nOO AAA 

32,000 

O AAO AAA 

Of uife, vUiJ 
16,850 

'""'"'98.460 
47,1>28 

'■':2,.787',. 


6.7 
5. 7 
4.5 

11 

14 

'"■"30"** 
248 
1. 10 


1,308.900 

17o, SlOV 

7, m 

1,200 

""'"""3,282" 
192 

2,534 


99 

3j 65 
1 60 
97 
1 20 

'""'""7i"" 

14 

17 60 


8,720,910 
2,1630, 200 

51*200 
3, Ova, wy 

20,220 

'"**"*69,'W 
6,653 
49,061 






1,779,008 




18. 653; 201 


te,74.vooo 

O nOO AAA 

. IH.'O 
111 OOO 
Of ooo, 0110 
22, 000 

' '294.245' 
242:758 
15, 129 


8,3 
8. 1 
6,6 
9.1 
14. 7 
.....J.... 

242 
1. 25 


3,388,700 

"ATlt *1AA 

iii, ZOO , 
21,900 
612. 30p . 
2,500 

'8,407" 
1,004 
12/103 


97 
1 03 
1 40 

87 

'; i,25''; 
"""m' 

17 24 


19, 152; 650 
% rOl*, (v\l 
201,600 
4, 84 .?t 420 
27,500 

"*"*"'im''5i7, 

260, 8M 






...... 


ib,476,317 








3, 170,000 
480 
, 3; 200 
ov£f yUU 

'*""""59,'040 
23,685 
164 


- ; -8. 8 

5.1 
4. 0 

, 8. 2 

216 : 

1.05 


359, 700 
95 
650 

■ ^ ' 47, sot)' 

"*"""" "i," 476 

■ ■: : 107; 
■■■,■.■156', 


■■■ ■ 

100 

'1 65' ■■■■ 

1 m 

•'"'"■ 5,5'",^ 
20 
18 00 


8,170,000 

;'"■■' 702 

■ 5,,120 

'""""32," 472 
4, 617 

■■■^;^3,116'' 


Oats -do 

Barley ^ . do . . - . 

Bii C k wbeat - .... ^ . . ... .......... do ... . 

Potatoes .....li -do. ... 

Tobacco ...... - - pounds . - 

Hay . . . i . . .;. i . . . *. . > . tons. . 

, , /; T<^tal^ . .. 1 .............. 1 ........ . 

y ' ' ■ ALABAMA. 






409, 984 




3,576,767 


26,2.')0,000 

1 yITn AAA 

1, 4/y, ouo 

: 31,( 00 

3,073,000 
5,780 


9.9 

e. G 

■ .5.7: 
. , 9.1' 
9,6 


2,0'f6,700 
232,500 
5,,400 
337,200 
600 


97;, 
■ 1 58^ 
1 43 

89 
1 37 


19,042,500 

4 if36, o5!0 
44,330 

' 73'*' "4^0' 
7,' 919 


Eye ...... . I . ...... ............ .do. ... 

Oats - . - . . i . . .... ..... . do. . . . 




360 864 , 
466,133 
10,881 


45 
221 
1. 20 


7,643 

2, no 

9, 0f>8 


90 
18 
16 48 


330,178 
a^,903 
179,319 


Total. d a ■..■.•...'..,*...••.. ^ 


— — - 




2,620,221 




25,359,939 



EEpOJtT OF THi; 601 



Ta&Z^ s^ijiw^ jwodiiot 0/ e«c7i principal crop^ ^i^ /dr IBSl-^Continiiedj 





Z 


Average yield per 
acre. 


11 


It 

® 3 

• IS., 


1 

3 

H 


MlSStSSIPPL 


17,640,000 
^ 197,000 
5.250 
2,185,000 


11 
5. 6 
6.2 

10, 3 


1,606,200 
34,900 
850 
211,700 


$0 96 
1 60 
1 40 
85 


$16,940,160 
315,200 
7,350 
1,857,250 


B»rUy ...... .-...-......-..--...do - . 


Total............................ 

; ^ LOUIBIAKA. ; 

Wl^eat. ......... .-......^.......flo ... 

Ofttft .-..do ... 


298,320 
436.010 
' 9 072 


40 
287 
1. 15 


7,458 
1,519 
7,889 


92 

17 . 
16 47 


274,454 
74,121 
149,416 




1 ^ 1,B70,516 


... j 19,617,951 


9,693,000 
5,350 
S-^SvOOO 
364,000 


13 
3.3 

8.7 
13.8 


745,600 
1, 600 
27,100 
26, 400 


98 
1 50 
140 

89 


9,4^9,140 
8,025 
329.000 
323,960 
















203,034 


38 


5, 343 


95 


192,882 


Hay . . . . . ... ..... tons . - 


35.178 


1.10 


iioso 


16 20 


5^9,884 






838, 023 




10,922,891 

33,043,230 
4,674,600 

50,400 
6, 077, 640 

95,400 

'■"■"271.' 891 

' , 730,269 


' ■■TEXA8. . 

"Wheat.-..-.....-.......,..-... do ... 

Ottt^ , — . .do. . . . 

Barley .....J. -.-.do.... 

7obaooo . ..... . . - : L ..... ..... ponnda. . 

Hay...*..> . ...tons.. 








33, 377.000 
3,339,000 
42 000 
8, 324! 000 
1(<6, 000 

"*"*277,*446* 
> 217, 9R0 
'62 ' 684 


11.9 
12. 7 
14 
26.8 
19. 3 

""40"" 
, 304 
1.18 


2,803.700 
263,200 

3, 000 
311, 100 

5,500 

'6,936" 
7 6 
53,122 


99 
1 40 
1 20 

61 

90 

"'"m" 

18 
11 65 






3,447,274 





43,982,661 


AttKANSAS. 
Eye 0 ... 


21,028,000 
1,017,000 
22, 000 
2,337,000 


14. 8 
5.2 
6.7 

13. 8 


1,42.5, 600 
196, mo 
3,3(i0 
16&, 900 


1 50 
1 10 
71 


19, 766, 320 
1,525. .500 
24.200 
1,659,270 














Potatoes .... do. 1 . 

Total..... ...... 

TEJfMESSKE. ' 

Indiaii com - . .btisliela . . 

wheat ............ i. do... 

Bye . ............ i . . .do 

BiK'kwheat .... . : do . . , 


440, 484 
\ 979,922 
23, 761 


44 
484 
1. 20 


10; Oil 
2, 023 
i9,801 


99 
08.4 

15 00 


436,079 
82,313 
356,415' 






1,825,735 




23,850,f>97 


I 232,000 
i '08,DfH) 
^2.000 
6,-, 000 

f 000 

4:- 10 
1,394, 7 
22,l57,&> 
181,09, 


12.4 
6.1 
5. 6 

14.2 

13.8 
8.3 

43 
550 
1. 10 


2,915.300 
1, d5*>, 400 

32.500 
472, 100 
2.600 
5,200 
32,429 
40, 286 
164, 634 


. " 72 , „ 
1 36 
1 00 
56 
1 06 
' ■ , 84 
80 

07.6 
14 75 


26,087,040 
8,714.880 
182,000 
3,766.560 
38.160 
36;t20 

l,683,954r 
2,67;, 181 




4, 720, 449 




44,295,453 


WEST VIRGINIA. 

R'y<^ L - . 'do ... . 


.... ^ 


12, 980, 000 
4,413,000 
IC^.OOO 
2, 098, 000 
10,250 
32\000 
^, 062, 720 
2i OOH, 531 
, 23(5,985 


'■^2.7 
■ 5 

, 8 

'it: ^ 

20. 
10. 1 
45 
503 
,1:06 


571,100 
420, fiifO 
lfv900 
124, 800 
500 
31, .500 
23, 616 
4,112 
' . ,''223, ■571 


74 
1 25 

m 
47. 

90 

' SI 
99 

Oi^. 5 
12 K5 


9,605,200 
5,516.250 

158.400 

986,060 
9,225 

303,2.50 
l,0.5t>.093 

175, 655 
3,045,257 








20; 81 1, 390 
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Table showing the product of each principal crop, 4'^*^ for 1881-^Contijiiie(l, 



Pradacta. 


Quantity produced 


Average yield per 
acre. 


» 

%^ 


Value per bnshel, 
pound, or ton. 


i 

" % ■ , 

© ■ 


KENTUCKY. 

Wheat .............. .......... - - do. ... 

Buck wlieat do. ... 


51, 624. ono 
8, 62.^ 000 

6,534,000 
344,000 
10, 500 
1, 60?, 803 
163, 037, 700 
220,926 


17 

7.5 
11.1 
16. 3 
17 

9.5 
37 
TOO 

1. 20 


1, 150 600 
OA o'HJi 
400, ,500 
20,200 
1, 100 
43,319 
232,911 
184,105' 


$0 70 
1 31 
99 
47 
,89'. 
74 
1 00 

08.8 
13 00 


$36, 136 flOO 
11,' ml 750 
fisn o«/i 

3, 070, 980 
306, 160 
7.770 
1,602,803 
14, 347; 316 
2,872,038 






5, 144, 435 




70, 330, 177 


OHIO. 








79, 760, ono 
38, 520, 000 
39'?, Q(j() 
25, 009, 000 
1 199 nnA 

i. 1 <J.2, UUU 

183. 000 
4, C74, 459 
35,419,913 
2, 255, 141 


25.4 
13. 3 
13.1 


3,134,400 
2, 902, 100 
90 mo 


61 
1 29 
92 
44 
99 
. 96 
1 10 

OS 

12 90 


48. 653, CfOO 
49i690'800 
360, 640 
11,003,960 

1, no. 780 
175, 680 

5,141,905 

2, m, 593 
29,091.319 


Barley ... ......do ... 

BitokWlteat ..............do ... 

Fotafcoes ........ ^ do . . 

Hay ...... ..tons.. 


27.7 \ 902,300 
16.4 \ 68,300 

8.4 i 21, POO 
31 1 150,789 

964 36. 760 

1.05 j 2,147, 753 






9.394,JJ02 




148, 062, 277 


. ' anGITlGAN. - 

Indian corn^ . ............... .Ibnsliels. . 

Wlieat ............... do ... 

By© . ' .do - . 

Oiits . . — ....... do. - . . 

Biirley ..... . do ... . 

BiKsli wheat . , *. - . - . ... . . . - do ... . 

1*ot aloe^ — .... ^ .............. do .. . 

itobacco ........ ^ .ponnds, ; 

H^y ...... ,......;.*„.......j..ton9.. 

Total.. — 

INDIANA. 

Indian corn . . - i . - «.--.......'. bilsh el s - - 

Ry ^ J d 0 ... . 

BwT'l^'y do ... . 

Buckwheat . . - .... -do ... . 
Potatoes do.... 
Tobacco . — ..pounds. . 
Hay ...................4.... ...tons.. 

\ ' Total.,-........— ...... -i.w.i--. 

ILLINOIS. 

Wheat ...... -.do — 

BuclcWheat do. . - . 
Piitatoea . . ...... . -. „ . . . - .... . , . .do , . . 

Hay . . ... ...... ^ . . tons . . 

Total,.— . .---....i.-.—. 

, '.WISCONSIN. ■ , ■ , , 

Indian corn . . .bnshels. , 

W'li'^^at .... >,',...... -.-.--..-.do. ... 

live - ...... ... ^ ....... . .... . do : . . . 

Oats - li. . . — - . - do. . 

Barley f ■ - - - - ■ - - - do. - . . 

Biiol£^h*.^at — do ... . 

' ■ Total'-. ..--V^'--'----------*--'--"; 


25,068,000, 
21,220,000 

971 Ofirt 

18,057,000 

4f!8. 000 
7,632,162 

. 87, 706 
1,324,194 


28 
10.9 
12. 5 
32.7 
24.3 
14.3 
, 58 
498 
1. 15 


894,000 
,1, 950. 300 
21,700 

552.600 
51.500 
32, 200 

, m,m 

176 

1,151,473 


68 

1 25 
91 
46 
93 
90 
SO 
12.5 
13 15 


i& 79^ '840 
'.' ,26,te%'000 
111,11 
8,3oe,22«) 
1,161,570 
' . 421. "200 
'6,'105,730' 
10,903 
17,413, 151 




j 4,785,538 




75,983,284 


70,618.000 
31, 353; 000, 

15,711.000 

79,000 
2,961. 910 
7,719.373 
1, 374, 694 


21.8 

10.8 

10.2 

23 

26 

11 

35 

'■ '717 

1.20 


3,657.800 
2,903. 100 
24, 400 
683,000 
14.800 
7,200 
84, 626 
,10,760 
1, 145,578 


60 
1 27 

93 

42 
1 05 

99 
1 06 

07.5 
12 20 


47 770 fiOO 
39,818,310 
231 570 
6, 598! 620 
404.250 
78,210 
3,130,6S^ 
,678,952 
16,771,267 






8, 531. m 




11.5:397,604 


176.733,000 
26.S22,000 
A, ( liy, ouu 
66, (m, 000 
754,000 
148,000 
6,322,464 
3,346,195 
3,214,713 


■ . 8. '2 

■■■1.5.5 
33.4 
: 15. 5 
7.6 
,48; 

m 

1.30 


9,096,600 
3, 285, 200 
179,300 

4«, 80O 
19,500 
131,718 
5, 062 
2,472,856 


58 
1 22 
91 

' ■43'", 
, '„ 86 
:, 99 ■ 
1 05 

08.2 
11 40 


109 fUlR idn 

32, 722, 840 

9 A9'"l 9i4n 

28,420,420 
648,440 
146, '520^ 
6,638,587 
' ' 274, '387' 
36,647.728 






17,218,436 




210,529,312 


20,040.000 
17,987,000 
2,3?S3,()00 
31,204, OOO 
5, 296, 000 
386,000 
7, 221,600 
8^02,770 
1,877,989 


27.6 
11.3 
14.3 
28.6 
24,5 
12 
75 
666 
1. 15 


1,054,000 
; 1,595,300 
■164, 500 
1, 092, 200 
215,800 
32,200 
,96, 288 
.■10,045 
1, 638, 034 


'•''"'54.' ; 
1 19 

90 

40 

84 
■ '84-' 

Si 

12. 5^ 

10 82 


21,404,530 

■■ 117.,70'0, 
12, 481, 600 
4,448,640 
'," .324,'^240 
6, 066, 144 
1, 087,846 
20.319,841 






5,893,367 


83,932,141 
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Table shomng the product of each principal cropy 4x,jfor 1881— CoDtinued 



Frodacto. 



MINNESOTA. 

iDdian corn bushels..; 

Wheat do 

Rye do.... 

Oats do ! 

Barley do \ 

Buckwheat do j 

Potato<j8 do ... 

Tobacco pounds..' 

Hay ; tons..! 



£-5 



53 



g 



Total. 



16, 2S2, 000 


32 


35, 9r>2. 000 


11.4 \ 


193, 000 


14.7 ! 


23, 7(50. 000 


35.6 1 


4, U5,000 


32.5 j 


46, (KH) 


12.4 , 


S, 031, 390 


....'^....1 


1, 587, 805 


1. 18! 



508,500 
3,152, 100 
13, 100 
667, 700 
127, 700 
8. 700 
52, 902 



1, 345, 597 



IOWA. 

Indian corn bushAls. . I 

Wheat do ...i 

Rye. do I 

Oftt« do ...i 

Barley do ; 

Bm*k wheat do. .. 

PoiAt(»es ilo 

Tohacco pounds.^ 

Hay toiiH. 



Total. 



MTS80URI. 

Indian corn hnshola.. 

Wlieat do ... 

R.ve do 

Oatfl do ... 

Bariey do ... 

Bu<.k wheat do 

Pot^tti^es do ... 

Tohacco pounds. - 

Hay tons.. 



Total. 



173, 289. 000 


25.8 


18. 248, 000 


6.6 


1, 242. 000 


11.4 


42, 434, 000 


26.2 


3, 41>8. 000 


20.8 


167, 000 


12 


6, 541, 150 


55 


3,541,662 


1.25 



93. ( 69. 000 
20, 3i»9, 000 
4r.H. (K)0 
22, 783. 000 
101,000 
66, (K)0 
2, 662, 881 
12, 233. 959 
1. 060. 683 



Indian corn bu.«»hpl8 

Wheat do... 

Ryo do....! 

Oats do ...I 

Bfliley do i 

Buckwheat do j 

Putrttoea do... -I 

Tobacco poiiuda 

Hay IOU3 



Total. 



KEKKA8KA. 

Indian com bushels.. 

Wheat do 

R.ve do 

Oifs do 

Barl*^y do..,. 

Buckwheat do 

Potatoes do 

TolMicco pouuds.. 

Hay tons.. 



76, 377, 000 
10, 909, 000 
467. 000 
8. 754, 000 
1'43. 000 
40, 000 
2, 627, 586 



1, 5.58, 344 



Total 



58. 913. 000 
13, 840. 000 
4_M, 000 
6, 976, 000 
1, 27U, 000 
17,000 
1, 496, 736 



801, 142 



CALIFORNIA. 

Indian com bnshols. 

Wheat do... 

Rve do... 

Oats do... 

Barley do... 

Buckwheat do... 

I'otKtoes do . 

Tohacco pounds 

Hay tons. 

Total 



2, 633, 000 
31, 406, 0(»0 
209, 000 
1. 548. 000 
10, 146, 000 
6, 100 
4, 479, 245 



1, 078, 421 



16.5 
8.6 
11.8 
23.8 
16.8 
12.5 
39 
877 
1. 10 



18.2 
9.1 
12.2 
19.8 
12.3 
9.5 
38 



5,871, 359 



^ a 



$0 53 
1 06 
74 
43 
71 



7 15 



6,710, 200 
2, 775, r,00 

109, 200 
1,618. 700 

167, 8c)0 
13, 900 

118, 930 



2, 833, 330 



14, 347, 560 



5, 650, 100 
2, 382, 700 
.38, 900 
969. 200 
6,400 
5, 300 
6a 279 
13, 9.50 
969, 712 



10, 094, 541 



4. 196, 500 
2, m, 000 
3H, 200 
441, 700 
19, 700 
4, 2(*0 
69. 147 



1, 442, 911 



8,410, 358 



44 
1 06 
80 
34 
74 
93 
1 02 



6 63 



65 
1 19 

85 

45 

98 

98 
1 12 

08.3 
12 50 



58 
1 05 
74 
40 
75 
99 
1 30 



6 40 



27.4 
7.1 

11 1 

21.4 
8. 9 
8.1 

48 



2, 149, 200 
1, 9oH, .500 
38, 200 
326. 300 
142, 200 
2, 100 
31, 182 



27.2 

12 

11. 1 
23. 1 
18.9 
17.9 
85 



1, 35 



667. 618 



5, 314, 300 



96, 700 
2, 367. 200 

18, 800 
67, 100 
537, 000 
340 
52. 697 



798, 830 
3, 938, 660 



39 
97 
71 
37 
55 
97 
98 



4 50 



78 
1 03 
1 00 

60 

77 
1 00 

80 



12 20 
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Table thotmng the product of each principal oropf ^-c^for 1881 — Continued, 



Procluoti. 



OKEGON. 

lorlifln com buAhelsi 

Whe^t do .. 

Rye do... 

Oats do... 

Barley do. . . 

Buckwheat do... 

Potntoes do. . . 

Ti'bacco potiuds. 

Hay tons. 



Total. 



101,000 
12, 673, 000 
18,000 
5, 278. (W)0 
745, 000 
6. 760 
1, 238. 895 



271, 511 



2 



20.2 
17.2 

20 

34.6 
115 



1 40 



1=^ 

11 



5,000 
738, 600 
ftOO 
152, 400 
29,000 
4r>0 
10, 773 



193, 93e 



1, 18U059 



$0 75 

88 
67 
43 
58 
1 00 
50 



12 08 



NEVADA. 

Indian corn bush els. 

Wheat do... 

Rve » do .. 

Oata do... 

Barley do... 

Buckwheat do 

Potatoes do . . 

Tobacco pounds. 

Hny tons. 



13, 000 
48, 000 



Total. 



COLORADO. 

Indian corn bushels . 

Wheat do... 

Kye do... 

Oats do... 

Barluy do 

Buckwheat do .. 

Potatoes do . . 

Tobacco pounds. 

Hay tons. 



Total. 



TERRITOUIEfi. 

Indian corn bufthrls. 

AVbeat do 

Rye do. .. 

Oats do... 

Barley do. .. 

Buckwheat do... 

Potatoes do 

Tobacco pounds. 

Hay tons. 

Total 



ifm.ooo 

450,000 



24.8 
14,5 



525 I 
3,300 



1 00 
1 20 



31.7 
21.4 



6,000 

2i;ooo I 



90 
1 20 



294,300 



98, 729 



352, 000 
1, 310, 000 

28, 000 
771, ODO 

88,000 



428,500 

85, 9i3 



5, 761, 000 
ll,30ii, 000 
OG, OtO 
7, 221,000 
1,4^7,000 



2,761,370 
""675,209 



90 



26.6 

f9.8 

20 

27.4 

18 



3, 270 I 1 35 
75, 945" 15 66 



110, 040 



13,800 
66^ 000 

1.400 
28. 100 

4,900 



6,357 
' 71,' 594" 



191,151 



\ OB 
1 33 
97 
81 
1 15 



1 30 

'26"6o' 



32.2 
17.9 

18 8 
2a 7 
21.3 



178, 700 
631,200 
5, 100 
251. 500 
69, 700 



101 



27, 434 



95 
1 08 
ff7 
62 
84 



70 



lv20 I 



562, 667 12 40 



1,726,301 i 



Summary for each Slaiey shewing ih€ p^i'odtict, 



Maine 

Kew" Hampshire 
Vermont 

KhoUe Inland.... 

Connecticut 

New York 

New Jersey 

Pennsylvania ... 

Delaware 

Miirj^lund 

Virfrmia 

North Carolina . - 
South Carolina . . 

Gfortfia 

Florida 

Alabama 

MiHsissippi 

Louisiana 

Texas 

Arkunsas 

Teiiuesrteo 

West Virginia... 

Kentucky 

Oliio 

Michigan 

Indiana 

Illinois ^. 

Wisconsin 

Minnesota. 

Iowa 

Missouti 

Kansafl 

Nebraska 

Ctilifoi'uia 

Oregon 

Nevada 

Colorado 

Territories 

:Botal 



Bushels. 



3, 
1, 
1, 
1, 

1 

2(), 

7, 
84, 

2. 
16. 
27, 
2(5, 

«, 
29, 

3, 
20, 
17. 

9, 

21, 
36, 
12, 
51. 
79. 
25, 
7j*, 

176, 
29, 
10. 

173, 

9a. 

70, 
5vS, 
2, 



064.000 
202, 000 
990, 000 
4U6, 000 
827, 000 
4*27. 000 
Orf), 000 
829,000 
599, 000 
940, 000 
277, 000 
200, 000 
977, 000 
809. 000 
745, 000 
170, 000 
250. 000 
6445.000 
693, 000 
377. 000 
0^, 000 
232, 000 
9^0, 000 
624, 000 
760, iiOO 
068, 000. 
618, 000 
733, 000 
040.000 
252, 000 
289, 000 
009,000 
377, 000 
913, 000 
633, 000 
101. 000 
13, 000 
352, 000 
761,000 



Acres. 



1, 194, 916, 000 



31, 300 
36,900 

55, 800 

56. 000 
12, 100 
55. 900 

761,500 
336, 800 

1, 374.500 
204. 100 
671, 4()0 

1, 8(19, 200 

2, 307, eoo 

1, 308, 9(M) 

2, 388. 700 
359, 700 

2, 035, 700 

1, 600, 200 
745, 600 

2, 803, 700 

1, 425, 600 

2, 915. 300 
571, 100 

3, 042, 400 
3, 134, 400 

894. 000 

3, 657. mo 
9, 096, 600 

1, 054, 000 
6U8, 500 

6, 710, 200 
5, 050, 100 

4, 190, 500 

2, 149, 200 

96, 700 
5, 000 
525 
13, 800 
178, 700 



64, 262; 025 



area, and the value of each crop for 1881. 



Bnshola. 



617,000 
175, 000 
378, 000 

19, 000 
200 

39, 000 

10, 8.14, 000 

2, 018, 000 
18, 797, 000 

1,044, 000 

7, 213, 000 
7, 165, OoO 
4, 579, 000 

9K8, 000 
2, 933, 000 
4B0 
1, 479, 000 
197. 000 
5, 350 

3, 339, 000 
1, 017, 000 
6, 408, 000 

4, 413, 000 

8, 625, 000 
38, 5-iO, 000 
21,220,000 
31, 353, 000 
26, 822, 000 

17, 987, 000 
35, 952, 000 

18, 248, 000 
20, 399, 000 

19, 909, 000 
13, 840, ODO 
31, 406, 0<»0 
12, 673, 000 

4*1, 000 
1,310, 000 

11, 300, 000 



Acres. 



43, 700 
11,500 
21, 000 
1,200 
25 

2, 200 
780, 200 
158. 700 

1, 503, 800 
102, 900 
638.300 
892, lUO 
6(J2, 200 
173, 900 
477, 200 

222, 500 
34,900 
1,600 
2G3, 200 
190, too 

1, 055, 400 
420, 600 

1, 156, 600 

2, 902. 100 

1, 950, 300 

2, 903, 100 

3, 2^5, 200 

1, 595, 300 
3, 152, 100 

2, 775, 500 
2, 382, 700 
2, 198, OuO 
1,9.'>8, 500 
2, 367, 200 

738, 600 

3, 300 
66, 000 

631,200 



383, 280, 090 



37, 709, 020 



Value. 



$982, 520 
273.000 
555,660 
28, 500 
390 
55, 380 
14, 856, 280 
2, 885. 740 
25, 187, 980 
1,461,600 
9, 737, 550 
9, 529, 450 
6,822, 710 

1, 630, 200 
4, 780, 790 

792 

2, 336, 620 
315, 200 

8, 025 
4, 674, 600 
1, 525, 500 
8, 714, 8H0 
6, 516, 250 

11, 298, 750 
49, 090, r-00 
26, 525, 000 
39, 818. 310 
3e, 722, 840 
21, 404, 530 
88, 109, 120 

19, 342, 880 
24, 274, 810 

20, 904, 450 
13, 424. 800, 
32, 348. 180 
11, 152, 240 

57, 600 
1, 742. 300 

12, 204, 000 



456, 880, 427 



Bnsheli;. 



39, 000 
34, 000 
104,000 
449, 000 
16,000 
451,000 

2, 820, 000 

3, 040, 000 

4, 050, 000 

6, 500 
28.'i, 000 
3o4, 000 
370, 000 
32. 000 
144.000 

3,200 k 
31,0001 
5, 250 
235. 000 
42, 000 
22, 000 
182, 000 
165, 000 
694, 000 
392, 000 
271,000 
249, 000 
2, 775, 000 
~ 2, 353, 000 
193, 000 
1, 242, 000 
458, OOO 
467, 000 
424, 000 
209, 000 
38,000 



28, 000 
96, 000 



20, 704, 950 



Acres. 



2, 600 

3, 200 
6, 200 

27, 600 
1, JOO 
80,300 
234,600 
96. 000 
386,600 
800 
26, 300 
47, 700 
60, 600 
7, 100 
21,900 
650 
5,400 
850 
27, 100 
3,000 
3, 300 
32, 500 
16,900 
62, 300 
•29, 900 
21, 700 
24,400 
179, 300 
164, 500 
13, 100 
109, 200 
38, 900 
38, 200 
38, 200. 

18, sod 

900 



1,400 
5, 100 



1, 789, 100 



Valoe. 



$41,rJ0 
35. 700 

106, 080 

502. 880 
IX, 080 

441. 980 
2, 622, 600 

1, 008, 800 
il, 888, 000 

5, 655 
285, 0(^ 
279, 680 
364, 720 

51. 200 
201, 600 
5, 120 

44, 330 
7, 350 
329, 000 

50, 400 

24, 200 
182. 000 
158, 400 
687, 060 
360, 640 
246. 010 
2.31, 570 

2, 525, 250 
2, 117, 700 

142, 820 
998.600 
389, 300 
34.5, 580 
301, 040 
209. 000 
12,060 



27, 160 

83, 520 



19, 327, 415 



8m!ttnary mr mch SiMey Shmving ihe^'odm^ the m^ea^ and the value of each orop for 1,881 — Contmued. 



Mame — 
y ew Hampshire 
TTt^rmuut -V. . . . 
/MassarchuBetts . 

Counect icut . 
Kew York . .... 

INew tiersey 
Peimsylvania . * . 
PelaVare . , .... i 

Marv-land ...... 

Yirgmia. . — , 
I^oTili Carolina. 
Stiutli Carolina . 

Georgia 

Plorida ...i. .... 

Alabama . - 

!Mif^siasippi ;. 

I ouisiana 

Texas 

ArkansajS . 

Teuuesseo. 

W est V irginia . . 

Kentucky,.-... 

Ohio 

Michisaa- .= 
, Indiana . .... ... 

IlJiDoia . 
"WiscoDBin ...... 

Minnesota...... 

Iowa ......... 

Missouri 

Kansas. 
Nebraska ...... 

Catiforuia. . 

Oregon . ........ 

Kt^viida . . . . . . = . 

Colorado 
Territories . . - . - 

Total..... 



Bushe 



2.369,000 

1, 03», 000 
3, 345, 000 

7m, mo 

164, tiOO 

. 1, o;i8,^)oo 

38i 180, 000 

38, 57tj,.000 
316, 000 
1.823,000 
4,3;il,0tJ0 
4,0i*l,.0t>0 
_ 3,098,000 
5,566,000 

3, 073, ^)00 
2,185,000 
3(i4, 000 
8, 324, 000 

2, dm, 000 

6,726,000 
- 2, 098, OuO 
6, 5(i4, 000 
25,009,000 
iS, Q57, 000 
15,711,000 
66, 094, 000 
31, 2(i4, O0O 
23,760,000 
42,434. COO 
22,783,000 
8,754,000 
6, 976.000 
1,548,000 
5, 278, 000 
190. 000 
771, 000 
7,224,000 



416,481,000 



Acres. 



82,106 
2fr.700 
9S,oOO 
: 23, 100 
6, 600 
36, 700 
1,324,700 
131,800 
1> 2i;i, 760 
_ 37,100 
94, 600 
545, 800 
506,300 
281. 000 
612, 300 
47, 800 
337, 200 
211, 700 
■ 26,400 
311,100 
168,900 
472, 100 
124.800 
46(f;5u0 
902, .{00 
55t;, 6i )0 
683, 000 
1,971V 400 
Iv 092, 200 
607,700 
1,618,700 
959, 200 
441,700 
325,300 
67, 100 
152,400 
6, 000 
28,100 
251,500 



16,-831, 6O0 



Valae. 



$1, 231, 880 
533,600 
1,672,500 
456,950 

109, 880 
581,280 
18, 316, 800 
1,985,480- 
18,517,920 
142,200 
87ii,04a 
2,295, 430 

2, 530; 220 

3, 0!i5, 060 
: 4,842,420 

360. Ji40' 

2, 734; f^O 
1,857,250 

323,960 
5.077,640 

1, 659,270 
3,76(>,5G0 

9B6r060 
3,070,980 
11,003,960 
8, 306, 220 
6, 598, 6.10 
28,420,420 
12, 481, 600 
10,216,8(K) 
14, 4^r, 560 
10, 252, 350 

3. 501, 600 

2, 581, 120 
928,800 

2, 269, 54» 
171, 000 
6M,510 

4,47^880 



193, 198, 970 



Bushels. 



244,000 
80,000 
285,tJ00 
82,000 
18, 500 
1^ 300 
8,412,000 
4.200 
480, 000 

■"6.'206' 
- 14,750 
2,500 
16, 850 
22,000 



5,-780 



106,000 



Acres. 



36,000 
10.250 
344, 000 

: 1,122,000 

1, 24!), OGO 
385, 0; 'O 
754,000 
5, 296, 000 
4, 145, 000 
3,49K,0O0 
101,000 
243,000 
1,270,000 
10, 146, 000 
745,000 
450,000 
88,000 
1,487,000 



41, 161. 380 



11,100 
3,600 

11, 2»>0 
3,200 

800 
620 
355,900 
250 
22, ?M 

*""240 

^0 
1, 200 
1,500 

'""eoo 



5, 500 

"'2, COO 
500 
20,200 
68,300 
51.500 
14. 800 
48, 800 
215,800 
127. 700 
167, 8(^0 
6,400 
19, 700 
142,200 
537, 000 
29,000 
21, 000 
4, 900 
69,700 



i,fi*J7,5lO 



Value. 



$207, 400 
65, 6ii0 
1^7.950 
77, 900 
17,945 
12.300 
7, 823, 160 
4, 074 
456, 000 

"^,820 
16 225 
2,875 
20,220 
27,500 



95, 400 

""ss.'ieo 

9,225 
306,160 
1,110,780 
1,161, 570 
404.250 
648,440 
4, 448, 640 
2, 942,950 
2, 588, 520 
98, 980 
182, 250 
698, 500 
7,812,420 
432,100 
540, 000 
lot, 200 
Iv 249, 090 



33, 862, 513 



o 



Bashols. 



BUCKWHEAT. 



Acn^. 



420,000 
: 92, 000 
341, 000 
73,000 
* 1,350 
146,000 
3, 338, 000 
312, 1'OO 
2, 466,000 
5,500 
95,000 
153, 000 
52, 000 



43,000 
325, 000 

10,500 
183. 000 
468, 000 

79,0^*0 
148, 000 
386,000 

46,000 
167, 000 

66, 000 

40, 000 

17, 000 
6, loo 
6, 750 



20, 200 

. 4, m 
17,000 

5, 500 
125 
11, 200 
279, 600 
34,700 
244,-00 
406 
9, 500 
15, 800 
5, 400 



.5, 200 
31.500 

1, 100 
21,9(>0 
32,200 

7, 200^ 
19, 500 
32, 200 

3, 700 
13, 900 

5,300 

4,200 

2,100 
340 
450 



9, 486, 200 i 



^28,816 



Value. 



$200,400 
69, 000 
245,520 
54,750 
1,215 
138, 700 
2,737,160 
312, 000 
2, 367, 360 
5.390 
85,500 
111,690- 
36, 920 



36,120 
263, 250 
7, 770 
175, 680 
42 1, 200 
78, 210 
146, 520 
324, 240 
38, 180 
155,310 
64, 680 
39,600 
16, 490 
6,100 
6, 750 



8,205.705 



Summary fm' emh Stat^j showing the proaucij tM area, 



and the value of eack crop for 1881~~Coiitujued, 



Halne ..... .......... , 

1^ ew Hampsliire , „ . . . 

Vermont . .... . . ..... . . . ..... . . 

MasBHoh U8ett8 , . . . ^ , . . ..... ... . . 



Bhode Mand . 
Cuuuecticut - - * . . . . . . 

Kew York 

Kew Jersey;........ 

PeimayUaiiij^, 

Delaware.... 

Maryland 

Virginia. 

:Noi th Carolina ...... 

South Carolina...... 

•Georgia ............. 



Florida- , 
iAlal>ania 

Hiiisissippi 

Xoniamna 

/Xexaa 

::Arkaii.sii.H ....... .. 

Tenueasec 

West Viry;iuia ... 
Kt-ntTicky 

€hUj 

Michigan ........ 

lii(iiana ..... ^ 

Illijjoia 

"Wisuonftin. ... 

Minnesota. . ...... 

Iowa 

Hissouri ......... 

Kaijsas. 

i^ebraslia . . . ... . . 

Ctililbioiia 

Oiegon 

Nevada 

Gplorado 

Territories ....... 

Total....... 



BiiBliels. 



M2, 248 
P3,158 
691, 620 
81 4, 2^0 
36'2, 880 
083, 315 
14y, 914 
400, 960 
sri, tiOO 
172, 0U3 
959, 905 
348,280 
709, 9i6 

98, 4f30 
294, 215 

59, (*40 
366, 864 
2i<H, 320 
208. 0H4 
277. 4^0 
440,^ 4^4 
\m, 447 
062, 720 
G02 803 
674,459 
632, 162 
961, 910 
H22, 464 
221,600 
031. Bi*0 
541, 150 
6ii2, 881 
627, 586 
496, 736 
479, 245 
238, 895 
294, BOO 
428,560 
761, 370 



109,145, 494 



POTATOES. 



Acres. 



64, 274 

29, 066 
38,466 
3 ', 986 

0, 048 

32, 051 
35H, 402 

40.016 
183. 575 
4.021 
20,415 

33, 707 
18, 682 

3, 282 
8, 407 

1, 476 
7, 643 
7, 458 

5. 343 

6, 936 
10,011 
32, 4u9 
23,616 
43, 319 

15(t, 789 

13], 589 
84, 626 

131. 718 
96, ii88 
52, 962 

118, 930 

68, 2i9 

69, 147 
31,182 
52, 697 
10, 775 

8,270 
5, 357 
27, 434 



2, 041, 670 



Value. 



$2,573,531 
1.464,926 

2, 018. 715 
1,814,230 

362,880 
2,124,981 
17, -525, 205 
2,496,998 
8,547,252 
172,903 
988^702 
1,159,520 
496, 941 
69, 907 
176,5+7 
32,472 
330,178 
274, 454 
192, 882 
271,891 
436, 079 
1,115,558 
1, 052, 093 

1, ft>2, 803 
5, 141, 905 
6,105,730 

3, 139. 625 
6, 638, 587 
6, 066, 144 
3, 270, 403 
6, 671, 973 

2, 982, 427 
3,415.862 
1,466,801 
3, 583, 396 

619.448 



397, 305 
657, 128 
1, 932, 959 



99,291,341 



Pounds. 



172,551 
132, 736 
5,000,964 

''i3,' 763," 759' 
6,291,217 
181,689 
38, 805, «61 

"25,869,218 
77, 649,854 
"24, 827, .532 
- 47.528 
242; 758 
23,085 
4136, 133 
436,010 

217-950 
979,922 
22, 157, 300 
2,066,531 
163, 037,700 
35, 4! 9, 913 
87,706 
7,719,373 
3, 34tvl95 
8,702,770 



12,233, 959 



449, 880, 014 



Acres. 



85 
3,291 

"8,753" 
5,037 
169 
33,080 

"38,' 265 
139,663 
56,071 
192 

1, 004 
107 

2,110 
1,519 

"""7i6 

2, 023 
40, 286 

4.112 
232, 911 
36,760 
176 
10, 760 
5,062 
10,045 



13,950 



646, 239 



Value. 



$20,706 
19,910 
750,144 

*"2,'202i20i" 
880,770 
21,802 
5,044,735 

"2,060,' 537 
6, 677, 907 
3,351,716 
6,653 
83, 986 
4, 617 
83,903 
74,121 

*""'39,*23i 

82, 313 

1, 683, 954 
175,655 

14,347/316 

2, 833, 593 

10,863 
578, 952 
274, 387 
1, 087, 846 



1,015,418 



43,372,336 



Tona. 



941,620 
565.577 
1,030, 159 
1 677,832 
78,535 
569,017 
5, 502, 591 
529,370 
2,924,120 
49,136 
272,402 
293,(00 
90,900 
2,787 
15,129 
104 
10,881 
9, 072 
35,178 
62, m 
23, 761 
181, 097 
236, 985 
220,926 
2,255,141 
1, 324, 194 
1, 374, 694 
3, 214, 713 
1,877,989 
1, 587, 805 
3,541, 682 
1,066, 683 
1,058,344 
801,142 
1, 078, 4iJl 
271, 511 
98,729 
85, 913 
675,200 



35, 135, 064 



Acres, 



1, 094, 907 
628, 419 
936,508 
605,207 
68,291 
569, 017 
4,913,028 
509,010 
2,658,291 
48,373 
277,961 
279, 048 
79,043 
2,534 
12, 103 
156 
9,068 
7, 889 
31, 930 
53,122 
19, 801 
164,634 
223,571 
184.105 
2,147,753 
1,151, 473 
1, 145, 578 
2, 472, 856 
1, 633, 034 

1, 345,597 

2, 833, 330 
969,712 

1,442,911 
667, 618 
798, 830 
193, 936 
75,945 
71,594 
562,667 



30,888,700 



Valufe 



$11,393, 
6, 645, 
11,537, 
12,607, 
1,393, 

10, 037, 
SO, 062, 
10, 455, 
39,563, 

869, 
4, 903, 
4, 898, 
1,436, 
49, 
260, 
3, 
179, 
149, 
669, 
730. 
356. 
2, 671, 
8,045, 
2,872, 
29,091. 
17,413, 
16,771, 
36,647, 
20, 319. 

11, 352; 
23,481, 
13,333, 

8, 415, 
3,605, 
13, 156, 
3,279, 
1,480, 
1, 728, 
8,372, 



602 
530 
781 
675 
996 
460 
699 
057 
34^4 
707 
236 
960 
220 
051 
824 
116 
319 
416 
884 
269 
415 
181 
257 
038 
319 
151 
267 
728 
841 
806 
219 
537 
058 
139 
736 
863 
935 
260 
480 



415.131,366 0 



Table Bhowing Ihs average yield po' acre and the pri<^pw bushel fpoun^fi^^ of /arm produeiafor tJie year 1881. 



Maine ,> ..... ... • . , 

Ife w Hftnipsliir© . . . , 
Yeiuumt > . . 
Massachiisetts ...... 

Khatle Ishmd ...... 

Coime«±icut ► . ... 

Kew Tork 

Kti w Jei sey . . - . , , i . , 
Peimay Ivauia .... 
Delaware . - . . . - . . 
MarylaD d ^ i . . . - - i , . 
Yir^inia 

INorth CaroUhft .... 

_ Stnitli Garoliiia . . . - . 
Georgia. ......... i- 

Ptorida ........... 

Alabama.... ......b 

Miftrtissippi . ....... 

lift u islana • . . . . 

Texas 

ArkaDHaa....4..... 

Teiuieafte© ......... 

'West Virginia — 
KeHtutky ..... . .v- 
Ohio.......^.^..V.^ 

Michigaii ....... .... 

liuH aim; ........... 

Iliiuois............. 

WisGonsin. ....... . 

Minueaota 
iowa 

Missoori . . . . 
Kansas 

Ifebraska. ...... . . . 

California— ... . 

Ort'gtm — .... 

Nevada .„ . . .... . . . 

0'>l«>rado . . 
TeiTitoiiea. ..... i . . 



34 0 
84.2 
35.7 
2r>. 1 
27.0 

25. 5 

26. 4 
23.2 
25. 2 
14,4 
24,2 
15.0 
11.7 

6.7 
8.3 
8.8 
9,9 
11.0 
l:i.O 
11. 9 
14.8 
12.4 
22. 7 
17. 0 
2.5. 4 
2ii:S 
21. 8 
19.4 

27. e 
32. 0 
25.8 
16.5 
1H.2 
27.4 
27.2 
20.2 
24. g 
25.5 
32. -2 



« 3 



$0 91 
87 
86 
88 
90 
80 
77 
77 
75 
60 
64 
71 
79 
99 
97 
1 00 
97 
96 



M 
72 
74 
70 
61 
63 
60 
56 
54 
53 
44 
65 
58 
39 
78 
75 
1 00 
1 05 
95 



WHEAT. 



14.1 
15. 2 
18.0 
15.8 
10.4 
17.7 
13.9 
12. 7 
12.5 

m 1 

11. 7 

a 0 

6.9 
5.7 
6.1 
5.1 
6.6 
5.6 
3.3 

12.7 
5. 2^ 
6.1 

10.5 
7. 5 

13. 3 

10. 9 

10. 8 
8.2 

11.3 

11. 4 
6.6 
S.6 
9. t 
7.1 

12.0 
17. 2 
14.5 
l9iS 
17, 9 



^1 



$1 56 
1 56 
1 47 
1 50 
1 50 
1 42 
1 37 
1 43 
1 34 
1 40 
1 35 
1 33 
1 49 
1 65 
1 63 
1 65 
1 58 
1 CO 
1 50 
1 40 
1 50 
1 30 
1 25 
1 31 
1 29 
1 25 
1 27 
1 22 
1 19 
1 06 
1 06 
1 19 
1 05 
97 
1 03 
88 
1 20 
1 33 

1 m 



15.0 
10.6 
16.8 
18.3 
11.4 
14.9 
12. 0 
10.8 
10. 5 
8.1, 
10.8' 
6.4 
6.2 
4 5 
6.6 
4.9 
5.7 
6.2 
8.7 
14. 0 
6.7 
5. 6 
9.8 
11. 1 
13.1 
12.5 
10. 2 
15.5 
14.3 
U.7 
11.4 
11. 8 
12.2 
U.1 
11.1 
^0,0 

mo 

18.8 



$1 07 
1 05 
1 O'l 
1 12 
1 13 
98 
93 
97 
96 
87 
1 00 
92 
97 
1 60 
1 40 
1 60 
1 43 
1 40 
1 40 
1 20 
1 10 
1 00 
96 
99 
92 
91 
93 
9L 
90 
74 
80 
85 
74 
It 

i 00 

67 
^"97' 



28.9 
34.7 
33.6 
3i).4 
29.3 
28,3 
28. 8 
30. 7 
31.8 
18.5 
19.3 
7.9 
8.1 
11.0 
9.1 
8.2 
0. 1 
10.3 
13. 8 
26. 8 
13.8 
14.2 
16 8 
16.3 
27.7 
32.7 
23.0 
33.4 
i 28. 6 
i 35.6 
\ 26. 2 
i 23.8 
! 19.8 
! 21.4 
1 23. 1 
34.6 
31. 7 
27.4 
2a 7 



$0 52 
52 
50 
65 
67 
56 
48 
49 
48 
45 
48 
53 
62 
97 
87 
92 
^^9 
85 
89 
61 
71 
56 
47 
47 
44 
46 
42 
43 
4D 
43 
34 
45 
40 
37 
60 
43 
80 

ai 



BAELIY. BUCKWHEAT FOTATuES. 



22.0 
22. 3 
25.4 
25 6 
23. 1 
19.8 
23.6 
16.8 
21. 1 



$0 85 
82 
87 
95 
97 
1 0& 
93 
97 



25.8 
15.5 
10.0 
14.0 
14.7 



i).6 



19. 3 



13. 8 

2^5 
17.0 
16.4 
24.3 
26.0 
15. 
24.5 
.32.5 
20. 8 
15.8 
12.3 
8.9 
18. 9 
25.7 
21.4 

lao 

21.3 



p-i 



1^ 



1 10 
1 10 
1 15 
1 20 
1 25 



20.8 


$0 62 


20. 0 


75 


20.1 


72 


13.3 


75 


10.8 


90 


13.0 


95 


11.9 


82 


9.0 


1 00 


10.1 


96 


13.7 


98 


10.0 


90 


9.7 


73 


9.6 


71 



1 37 



90 



1 06 i & 3 
90 [ 10. 3 



89 
99 
93 
1 05 

84 
71 
74 
98 
75 
55 
77 
58 
1 20 
1 15 
84 



9.5 
8.4 
14,5 
11.0 
7.6 
12.0 
12,4 
12.0 
12.5 
9.5 
8,1 
17.9 
15.0 



93 
98 
99 
97 
1 00 
1 00 
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Tahle »howing the average cash value per acre of farm products f(yr the year 1881. 



o 
O 



5 



I 



Maine 

New Hampshire 

Verraout 

Massachusetts.. 
Khode Island ... 
Cunuecticat 

New Yoik 

New Jersey 

Feiin8.vlyaiuA. .. 

Delaware 

Maryland 

Virjsliiia 

North Carolina . 
South 4 Carolina . 

Georgia 

Florida 

Alabama... 

Mississippi 

Louisiaua 

Texas 

Arkansas 

TeuDf'HSce 

West Virginia.. 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin ...... 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebranka 

Califoiuia 

Oregtm 

Nevada 

Colorado 

Territories 



$30 
29 
30 
22 
24 
20 
20 
17 
18 
8 

15 
10 
9 
6 
8 
8 
9 
10 
12 
11 
13 
8 
lU 
11 
15 
17 
13 
11 
14 
16 
II 
10 
10 
10 
21 
15 
34 
26 



$22 00 
23 71 
26 46 
23 70 

15 60 

25 13 
19 04 

18 16 

16 76 

14 14 

15 79 
10 M 
10 28 

9 40 
9 94 
8 41 
10 43 
8 96 
4 95 

17 78 

7 80 

8 30 
73 12 

9 82 
17 16 
13 62 
13 72 
10 00 
13 45 
12 08 

7 00 
10 23 
9 55 
6 89 
12 36 
15 14 
17 40 

26 33 

19 33 



$16 05 

11 13 

17 14 

18 26 

12 88 
14 60 

11 16 
10 48 
10 08 

7 05 
10 80 

5 89 

6 01 

7 20 
ft 24 

7 84 

8 15 

8 68 

12 18 
16 80 

7 37 
5 60 

9 41 

10 99 
12 05 

11 37 
9 49 

14 10 

12 87 
10 88 

9 12 

10 03 
0 03 
7 88 

11 10 

13 40 



$15 03 

18 04 
16 80 

19 76 
19 63 
15 86 

13 »2 
15 04 

15 26 

8 32 

9 26 

4 19 

5 02 

10 67 
7 92 

7 54 

8 10 

8 75 
12 28 

16 35 

9 80 
7 95 
7 90 

7 66 

12 1^9 

15 04 
9 66 

14 36 

11 44 

16 31 

8 91 
10 71 

7 92 
7 92 

13 86 

14 88 
28 53 
22 19 

17 79 



$18 70 

18 20 
22 10 
24 32 
22 41 

19 80 
21 95 
16 30 

20 04 



28 38 

17 05 
11 50 
16 80 

18 37 



13 15 



17 37 



14 63 
18 45 

15 13 

16 24 

22 60 
27 30 

13 33 
20 58 

23 07 
15 39 
15 48 

9 22 
4 H9 

14 55 
14 91 
25 68 
20 70 

17 89 



$12 90 
15 00 
14 47 
9 97 
9 72 

12 35 
9 76 
9 00 
9 70 

13 43 
9 00 
7 08 
6 82 



6 97 

8 34 

7 03 
a 06 

13 05 
10 80 
7 52 
10 08 

10 29 

11 16 

12 25 

9 40 
7 86 

17 90 
15 00 



$40 04 

50 40 
52 50 
55 00 

60 00 
66 30 
40 59 

62 40 
46 56 
43 00 

48 41 
34 40 
26 60 
21 31 

21 00 

22 00 
43 20 

36 80 
80 10 
39 20 

43 56 
W 40 

44 55 

37 00 
34 10 

46 40 
37 10 
150 40 

63 00 

61 75 
§8 10 
h 68 

49 40 

47 04 
68 00 
57 50 

121 50 
104 00 
70 .70 



$225 12 
234 30 
228 00 



251 52 
174 86 
1J9 00 
152 49 



54 08 
47 82 
59 80 
34 72 
33 88 
4S 20 
39 78 
45 79 



54 72 

40 66 

41 80 

42 75 

61 60 
77 12 

62 25 

53 77 

54 20 
108 25 



72 79 



$10 41 
10 57 

12 32 
20 83 

20 41 

17 64 
10 30 
2t) 54 

14 88 

18 05 
17 64 

17 56 

18 17 

19 36 

21 55 
19 95 
19 78 
18 9i 

17 82 

13 75 

18 00 
16 22 
13 62 

15 80 

13 54 

15 12 

14 64 
14 82 

12 44 
8 44 
8 3d 

13 75 
5 83 
5 40 

16 47 
16 91 

19 50 
24 00 

14 88 



Tahh showing the average cash value per acre of the cereals^ pot^xtoeSy toIfaocOf and hay 
of the farrrij taken together, for the year 1881. 



States. 



I Average 
1 value per 
acre. 




Average 
value per 
acre. 



Maine 

New Hampshire 

Vermont 

MasRachnsetta . 
Khode Island ... 
C<>U!<ecticut .... 

New York 

New Jenw^5' . . . . 
Pennsylvania... 

Delaware 

Maryland 

Virii'iuia 

Nort h Cflrolina . 
SoathOftiolina.. 

Gf'opgia 

Floiida 

Aluhmnft 

Mis8iH8ippi 

li^'Uisiiina 

Texas 



$13 06 
• 13 m 

15 28 
23 13 
23 29 
22 41 
17 79 
19 26 
17 00 
11 71 

16 72 

11 76 
9 84 

7 62 

8 37 

8 72 

9 08 
10 49 
13 03 

12 76 



Arkansas 

Tf.nnertsee 

West Virginia . 

Kentucky 

Ohio 

Michigan 

|; I Julian a 

!i Illiuuis 

' Wiai ousin 

Minnesuta 

Iowa 

Misrtouri 

KMURilS 

Nebraska 

California 

OnjTou 

Xevjwla 

( 'olomdo 

Territories .... 



$13 06 
9 38 

14 69 
13 67 

15 76 
15 88 

13 63 
12 23 

14 24 
12 72 

10 08 

11 18 
9 64 
8 48 

15 26 
15 78 
24 17 
26 89 
19 58 
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610 REPORT OF THE COMMISSIONER OF AaRIClTLTURE, 



A gmeral summary stimving the estimated quantities ^ number of acres, and (aggregate vclm 
of the prindpal croups of the fariii in 1Q81, 



Products, 



Quantity pro- 
duced. 



Kiiraber of 
acres. 



Valua. 



Indian com. 

Wheat 

Rye'- , 

Oatei... 

Biirlpy 

Bijckwheat . 
Potatoes .... 



Total.. 



-bushels. 

do... 
.... do... 
.v...<io 

do-.- 

.....do... 
.....do... 



Tobacco , 
Hiay,,.... 
Cotton ... 



.pounds.. 
....;toniB.. 



Grand total . 



1, 194, 916, 000 

3«3, 280, 090 
20. 704. 9.50 

416, 481, DOO 
41,161.330 
9. 486, 200 

109, 145. 494 



2,175, 175, 064 



449,880,014 
35, 13.5, 064 
5,400 



64, 262, 025 
37, 709, 030 
1,789, 100 
16, 831, 600 

1, 907, .510 
828,815 

2, 041, 670 



125, 429, 740 



646, 239 
30, 888, 700 
16,710, 730 



173, 675, 409 



$759,482, 170 
456. 880, 427 
19,327,415 
193; 198; 970 
33, 862, 51$ 
8, 205, 705 
99,291,341 



1, 570, 24d. 541 



43, 372, 3^ 
415, 131,366 
259,016,315 



i, 287, 768, 658 



ToMe ahbimng the average yield and cash value per acre^ and price i^ef' hudhelj pounds or ion 
of f ami products for the year 1^1, 



Products. 


Average yield 
per acre. 




Average value 
per acre. 


Indian oom , .bushels, . 

,,v„....'...do: ... 
lly© .dO-... 
Oats.. .--i.-,.....do . 
liarley ^4 ...... .do. . 


:"'ia'6- 
10. 2— 
11.6- 
■24. 7 + 
20.9+ 


$0 63 6~ 

1 19.3 -j- 
93.3+ 
46. 4— 
82. 3— 


$11 82 
12 03 

10 80 

11 4S 
17 21 



Products. 



Buckwheat .-.bushels. 
Potatoes do . . . 
Tobacxo . ...... poun ds 

Hay .... .... . . . . . -toua. 

Cotton ......... p^uada . 



Average yield 
per acre. 


* « o 

;<1 ; 


f 


11. 4+ 


$0 86. 5 -f 


19 90 


53. 5— 


90.9-^ 


48 63 


696. 1+ 


9. 6+ 




X14 


11 82 


13*43'+ 


155 


XO 


15 50 



Table showing the estimated total number and total value of moh hind^f Uve stocky and the average ^rlm iiv Jmwiryy 188§. 



States. 


Horses. 


Males. 


Milch cows. 


Knmber. 


Average 
price. 


Value. 




Average 
price. 


Valiie. 


2Sr amber. 


Average 
pric©. 


Value. 


Vtiimont - ...... 

Mrt«8a<;husett8 .......................>...... 

KJioda lalaud. ........................................ 

Kew Jersey . .... ...i.. ...... 

Sou th Carolina ........... . ... . 

rioritla . . i . - i 

Tt'xa 8 - - 

THTur^Btjee ....................i.... 

W est Virginia 

K^nmcky . . 

Ohjo . 

Michigan . .................. , . , 

Indiajja 

Wiseoiiein. - t. 

ItJmDei^uta.......... .................... 

3Jis8onrl ...... .w. ....... ...... 

Kausas ^. 

K« bi a^ika , 

California .........w.. 

Coloia^io > 

^o^al. ............................... . . 


88,726 
47, 007 
75. 967 
60, 225 
9,758 
45.839 
616, 462 
87. 8ii9 
536. 255 
21,999 
118.032 
221,026 
134, 354 
60, 3 ,7 
98, 717 
23, 768 
115.089 
113, 432 
104, 950 
838, 343 
150,723 
266, 651 
124, 882 
368,921 
714.384 
388, 354 
5f<7,-.58 
1, 012, 851 
363, 001 
270, 146 
8 16,092 
674.454 
461, 070 
221 253 
240,' 087 
126, 589 

318,723 


$63 74 

61 22 

62 10 

79 33 

80 11 

62 40 
74 9U 
90 23 
73 24 
70 55 
69 75 

60 24 
65 30 
72 40 

72 10 

67 20 

68 50 

73 20 

61 .30 
35 50 
58 60 
52 60 
52 10 

55 75 

57 33 

65 40 

56 27 

58 60 

63 .50 

66 20 

59 15 

50 32 

51 27 

60 25 
47 30 
5S60 

52 10 


$5, 655, ^5 
2,' 877, 769 
4,717.551 
4,777,640 
781, 713 
2,860,364 

46. 173, 004 
7. 923, 006 

39.276,316 
1,552,029 
8, 232, 732 

13,314,006 
8, 773. 316 
4,369,847 
7,117,496 
1, 597, 210 

7, 8.K5, 596 

8. 222 
6, 435 

29,76). 176 
8. h32. 368 
14, 025, 843 
6,506. 3.52 
20,567.346 
40,955,635 
25,267,552 
33, 045, 008 
59, 35.3 069 
23. 050, 563 
17,883,665 
48,271,842 
33,938,525 
23,625,227 

1 VIA. TA± 

11, 356, liar 
fit 170 

16,605,468 


301 
88 
286 
245 
46 
544 
5,082 
9. 286 
22,983 
3. 9:^9 

32, .^86 

33, 934 
8-2,281 
67.675 

13;i, 003 
10,278 
3 22. 292 
131,076 
77,441 
139, 210 
91, 436 
172,9«j8 
6,104 
113, 830 
18, 702 
5, m 
61,. 521 
122,045 
7,207 
9, 380 
45,312 

68,761 

28," 910 
2,833 

24 j5 


$90 25 
88 00 
87 60 
97 00 
95 75 
93 40 
87 35 

115 42 
85 72 

87 62 

88 33 

72 39 

73 64 
84 20 
81 23 
7127 
70 85 
80 35 
78 73 
52 30 
75 44 
72 65 
58 67 
67 15 
69 50 
78 33 

66 20 

69 70 
77 80 
80 15 
72 34 
62 5U 
65 40 

70 50 
69 S<J 
6S 45 

67 20 


$27, 165 
7,744 
2^, 025 
23, 765 
4,404 
50,810 
443,913 
1, 071, 790 
1,970. 103 
345,135 
3,111,721 
2.456.482 
6.059.173 
5,698. 235 
10,803,834 
732, 513 
8,604,388 
10, 5;}) , 9.56 

6, 096. 930 

7. 280, 683 

6, 897, 932 
12, 506. 125 

361. 642 

7, 643. 684 
1,299,789 

402,146 
3, 410, 690 

8, 5ti6. 536 
560.705 
751,807 

3,277.i^20 

4jf96, 969 
1, 508, 629 
2,00u,572 
179,690 

1,613,136 


151,599 

91.470 
221,374 
151, 1H7 

21,245 
117, 482 
l,4t^6,612 
156,640 
868,427 

27,339 
122, 292 
240. 631 
229. 812 
139,182 
318,224 

43,017 
274.157 
2t)9.5l9 
144,989 
600, 6r>o 
£44, 419 
300, 794 
157, 427 
295, 845 
761, 702 
388,424 
489,995 
874,572 
487, 
; ^^4, 833 
905,438 
668, 019 
^7,616 
185, 365 
234.280 

58, 964 

200,160 


• - $25 75 

26 50 
25 60 
33 00 

30 50 
32 30 

31 45 
S5 37 

30 75 

25 40 

27 34 
19 60 
14 03 
16 50 

16 Ui 

12 35 

13 25 

14 63 

17 85 

18 16 
17 20 
17 83 
24 95 

26 00 

31 15 
30 20 

29 40 
26 61 

26 40 

27 58 
22 35 

26 62 

27 20 

32 70 
22 15 

26 30 


$3,903,674 

2,423,9f55 

5, 667; 174 

4,989,171 
647.972 

3,794,669 ^ 
46, 124, 947 S 

5,540,3.57 S 
26,396,630 2 
694,411 2 

3,343,463 2 

4,716.3()a 

3,224,2fa 

2, 296. 503 25 
4, 805,182 ™ 

531,260 j 
3,632,580 □ 

3, 943, 063 B 
2.588,054 ^ 

10, 907, 804 no 
4,204,007 Jj 
5,36'i, 157 g 
3,9 7,804 _ -La 
7,69L:f>^ y 
1,517 2 
11,730,41)5 3 
13,068,167 ^ O 
25, 712, 417 t:* 
12, 984, m 5 
7,783.591 5^ 
24, 971, 080 
14,930.225 
ll,91o,5H8 
5,041.928 

7, 006, m 

1,305,831 
5,264,208" ; 


10,521.554 


*58 52 


615,824,914 


835. 166 


*71 35 


130/945.378 


12.611,632 


- *25 8D 


S26,489,310 \^ 



ToMe sh(ywing the fsilmak'd tolal mimher mid ioial mlm of eiwh kind lite 8t<^cJCj and the amragepri^ m January^ 18H2~-Coutinued. 



Maine *....*....*..>.--. ■ 

]S'e w Hamp»liire . . . . . . . , 

Termt-nt . . . ........ i... ............ . 

MaSvSachnaelta ^ . , . .. ^ ... ^ . ^ . ..... ....... .. , . . 

Bhotle Island - ^ .... ^ ..^ . .. . ^ . j. i. 

Counectit'ut...". ....... ... .................. . ... . 

Hew York . . 

New Jersey;.. v.... i... 
Peiiiis.v]vaiiia. . .... i .... i.. .... ^ .... i . ... . 

Delaware 

iiarylaiid - 

Yir^ixim. . . . , , . , ........ .... ..... ^ ... . ... 

!Noj:th Carol infl .... - . ... . i. ............... ^ . . ....... ... ^ , . . 

South Caruiina ........ 

Oooreia . 

rioi i da 

A labama ................................ > . . . ... . .... . . . . . 

M iH8is8ippi 

Louisiana ...... .................................... ^ . 

Texas 

Arliansae 

Tennessee - i. .... i. .... . . 

"Wewt Virginia. . . . .... . . . , . ... . . . .... ....................... 

Kon t u ck y ...... i. ......... .................... i . 

Ohio . i — ... ... ...... . . . ; , . , 

Hit'higan, . . r- - . . . - - w ........ .... ........ . . ............... 

Tiitliaiia .................. i 

11 i i n oi 8 ...................... . . . . . 

Wisconsin , .....i... 

Minnesota .... ..... i ^ . . . , . . 

Iowa ................. . . ■ ..... ... . . ...... ^. 

!M,i8Souri . ... . 

Kansas: ............... .......... i:..*.. 

i^ebraaka . . - .v , . . ..... .. i ......... ^ ....>....;............. 

C al i f o I n ift 

Oregon , .'. 

^iTerada ........................................... ..... > 

"Coltirado V 

Territories ... ..... . ... ....... . ... . . . j 

Total........................:. 



Oxw and otbor cattle. 



Sbeep. 



S'unaber. 



181. 740 
144, 678 
187, 933 
109.510 
13, 700 
119, 361 

883. 829 
69.654 

884, 842 
2i>, 005 

138,237 
429, 829 
429. 546 
221,590 
597.812 
433, 700 
474,950 
446, 9U 
3i7.«<j4 
3, 443, 784 
44 >, 071 
470. 206 
2S8.473 
5y9,397 
1^ 038, 486 
501, 98-2 
851,440 
1,442,489 
637,753 
391,175 
1,775, 427 
1. 302, 746 
1, 094, 687 
662,941 
422,433 
331; 724 

1, i58i 634 



23. 280, 238 



price. 



$25 35 

26 00 
24 90 
31 50 
29 30 

31 15 
29 20 

32 40 
28 70 

21 37 
23 53 
17 74 

10 25 

11 47 

10 08 

8 35 

9 15 
9 75 

11 95 

12 20 
11 67 

13 72 

22 37 

23 l5 

27 50 
27 20 
23 30 
26 51 
23 37 

21 67 
. 22 90 

20 36 

22 16 

23 00 

21 77 
IS 12 

20 47 



fl9 89 



Value. 



$4, 607. 103 
- »; 761, C2S 
4, 679,5;s2 

3, 449, 5G5 
401,410 

3,718.095 
25, 807, 807 

2,256,790 
25, 394, 965 
555,727 

3,252,717 

7, 625, 166 
4/402,864 
2,541,637 
6, 025 945 
3,021.895 
4,345,792 

4, 357, 382 
3,796,085 

42,014.165 
5, 193, 979 
6. 451.228 
6, 676, 841 
11, 792 541 
28, 5r>8, 365 

13. 6,53, 010 
19, 838, 552 
38, 240, 383 

14, 904, 264 

8, 476, 762 
40. 6 V7, 278 
27, 745,509 
24, 258.2^ 
15,937,643 

9,196.366 
5^015,667 

29,856,191 



463,069,499 



677, 236 
213, 943 
444,269 
68,659 
21, 514 
60,025 
1, 732, 332 
118, ISO 
1, 785, 481 
22.077 
172, K96 
502.262 
470, 871 
120,078 
538, 141 
58, 382 
354.489 
290, 571 
133,631 
6, 850, 000 
249. 225 
675, 478 
681,517 
990,266 
4, 951, 511 
2, 320, 752 
1,111,516 
1, 026, 702 

1, 350, 175 
278, 303 
482. 681 

1, 425, 411 
649,572 
249, 316 

6, 352, 344 

2, 333, 162 

5,351,247 



45,016,224 



Average 
price. 



$3 20 

2 90 

3 30 
3 00 
3 10 
3 75 

3 43 

4 20 
3 30 
3 12 
3 18 
2 48 
1 30 
1 70 
1 45 
1 80 
1 40 
1 45 

1 68 

2 10 
1 42 

1 70 

2 48 

2 85 

3 10 
3 12 
2 65 
2 85 
2 50 
2 45 
2 82 
2 00 
2 50 
2 60 
1 65 

1 60 

2 15 



t2 37 



Value. 



$1, 847, 155 
620, 435 
1, 46S,088 
205,97? 
66.693 
225,094 
3, 941, 899 
496, 398 
5,892.087 
68. 880 
549, 809 

1, 245,610 
612, 133 
204, 133 
780, 304 
.305. 088 
496, 285 
421, 328 
227,660 

14, 385, 01)0 
353, 899 
1,148,313 
1,690, 162 

2, 822, 258 
15,349ir684 

7,240,746 
2,945,517 

2, 926, 101 

3. 375. 437 
681, 840 

1,361,160 
2. 850, 822 
1, 623.930 
648, 222 
10, 481. .368 
3,733,050 

8,925,181 



'Hogs.* 



73,625 
53,9-71 
75. 620 
79, 322 
14,262 
?U7S8 
786i 86^ 
214. 688 
1, 128, 570 
46, 740 
332, 054 
889.499 
1, 380, 864 
590, 506 
1, 426, 873 
284, 180 
1, 18!), 839 
1, 163, 336 
627, 154 
1, 896, 300 

1, 471, 192 

2, 0.50, 261 
459,552 

1, 93#, 946 

2, 827, 200 
915, 867 

2,867,773 
4,136,213 
1, 117, 537 
389, 043 
A 551, 571 
4, 0!/7,811 
1, 787, 969 
1, 316, 227 
585, 443 
160, 908 

185,627 



106, 595,954 r 44,122,2JJ0 



$11 37 
12 63 

11 15 
15 30 

12 70 

13 10 
11 35 

li 28 

9 67 
7 20 
4 79 
4 12 
4 30 

3 95 

2 33 

4 05 
4 00 
4 03 

3 35 

3 00 

4 55 
4 70 
4 65 
7 32 
7 57 

6 80 

7 10 
7 50 

6 75 

7 05 

4 37 
6 IS 
6 90 
6 20 

5 85 

6 65 



t 5 98 



Value, 



$637,116 
681,654 
843, 103 
1,213,627 
181, 127 
809,423 
a 363, 463 
2,60-2,131 
13^730, 270 
01/976 
2,3(k;7S9 
4,180,640 
. 5, 689, 160 
2, 539, 176 

5, 636448 
662, 139 

4, 818, 818 
4, 653, 344 
2, 527, 431 

6, 352, G05 
4, 413, 57G 
9,328,688 
2, 159, 8S1 
9, 002. 149 

20, 695, 104 
6, 933, 113 
19, 500, 850 
29, 367^ 112 
8, 38 i, 527 

2, 626, 040 
39. 138, 576 
17, 907, 434 
10, 998, 009 

9, 081, 968 

3, 629, 747 
941, 318 

1, 215, 857 



263, 543, 193 



^ Tbew t'Mtimatifs include all pigs, ou the basis of Census retnnis of 1880. 



t General average. 
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Prior to 1877 tlie exports of stock were small and comparatively uni- 
form. In October of tliat year commenced the export of beeves of 
the short-liom and other grades from northerri Seaports. The cattle 
hitherto shipped were sent from Texas aiid Florida, and went mostly 
to the West Indies. These cattle averaged $16 to $17 per head, and 
the value of the ^iggre^ated cattle exported never went much above 
$20 until the era of fat beeves commenced. The table of average 
prices discloses the fact that the shipinentB f^r three months of west- 
ern cattle brought the average for 1877 up to $31.86; the next year the 
average was 848.69, and as th(i proportion of short horn blood increased, 
the average advanoed, and ^itdod at §77.08 in 1881. While the long 
horns of Te^as averajjed $l{i8i in that year, northern beeves exported 
irom Boston aiverarged $99.{>8, or one short-horn equal to six Texans. 
The tables, which are deductions from the customs records, will be found 
„ suggestive.,.'.; , 

The increase in exportation of horses was rapid from 1870 to 1878, but 
a steady decline has followed since that date. The dechne in the move- 
ment of mules commenced two years la ter. The prospect is favoi^ble 
for continuance of the foreign trade in botb horses and mules. The ex- 
port of sheep on foot has been declining tor four years. Pork products 
are shipped to foreign countries m prefei-ence to live hogs. 



Statement of exporiations of farm animals from 1871, to 1881, indmive. 





■ i 

Horses, i 

' ■ i. 


Mules. 


Homed 
cattle. 


Sheep. 


Hogs. 


1871 , 


1, 186 i 
1,722 ! 


1, 930 
2, 121 
1,659 


20,530 

28, 033 
35, 4.55 
56, 067 
57,211 
51, rt93 

r.o, 001 

80,0^10 
13G, 720 
182, 756 
185, 707 
108, 110 


45,465 
35,218 
66,717 
124, 248 
124, m 
110,312 
179, 017 
183, 905 
215, 680 
209, 137 
179, 919 
139, m 


8,770 
56, 110 


187-2. i, 




2, 81.4 ( 
1,4B2 i 

3, 220 \ 




1, 252 

2, 802 
1, 734 

3, 441 
3, 860 
4, 153 

198 
3, 207 
2,632 


99. "4 

158; 5 1 
C4, 9 ,9 
08, (iU 
65, 107 
29, 284- 
75, 129 
S3, 43't- 
77,45G 
38,388 


1875.. 


187(5 


2,030 : 

2, 042 i 
4, 104 ! 

3, 915 ] 
3, 060 i 




2878 , 


1879 .....g..... 


1880... 


1881 


2, 523 ; 




2, 248 i 







EicpQ^'is of catt^from 1871 to 1881, hwhmvef hj euaioms (listricts. 



-sr 

Tears. 




Boston. 


.,„_ , ........ . 1 — , 

Key West 


Saluria. 


Nnmber. 


Value. 


Number. 


Value. 


iftimber. \ Value. 

.... -J -.- , ^ 


If umber, j Value. 


1871...:...-.... 

1872 

1873............ 

1874 

1876...: 

1877 J.... 

1879 

1880 


1,070 

1,037 
990 , 
" 1,267, 
1.56? 
f, 580 

4, mz 

13,367 

'27, m 

05,161 
5e,^921 


$128, 783 
106,638 
98, 075 
22C, 894 
234, 938 
160, 268 
485, 183 

1, 2Hn, 223 

2, 340, 997 
6. 0 17, 914 
5, 330, 502 


Q 
1 

3 
1 14 

1, m;6 

IH, H87 
35, 603 
52, 842 
70, 072 


$250 
200 
600 
112 
340 
18,720 
175, 575 
1,546,7^8 
3,515,069 
5, 110, 563 
6,984,838 


7,171 i $98,102 
17,712 1 291,691 
17, 088 1 27S, 244 
17,6.27 j 317,574 
11,453 1 178,082 
8,482 1 112, m 
9.071 ' 120.244 
1(5,190 ! 220, 7 W 
25,466 ) 346,30!) 
28,600 ! 400,315 
22,580 318, 189 


— 

219 j $1, 836 

34 1 '38*2 
276 1 3, 030 
159 1,952 
10,,5^i6 ^ 159, 139' 
19. 000 ■ 324, R25 
17,830 !' , 306, 500 
20,871 '• 371,700 
2],.'141 i ;:Mi8,87S 
16,526 i 290,929 
15,705 ! 264,470 
. .'i 
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Exports of cattle from 1871 to 1881, inclusiWi hy ousiom districts— Contiaxied. 



York, 



Boston. 



Average Averaete 
valnoper value per 
beaa. head. 



Key 
West. 



Averfljre 
vitliK^per 
head. 



Saluria, 



A'verajre 
value per 

head. 



United States. 



Average 
valuep^r 
head. 



1871. 
1872. 
1873 . 
1874 . 
1875 . 
1876. 
1877 . 
187,8. 
1879. 
1880. 
ISiBl. 



$120 36 
102 83 
99 67 
179 08 
150 22 
100 86 
99 77 
92 12 
86 03 

92 81 

93 65 



$82 50 
200 00 
100 00 

112 00 

113 33 
130 00 
112 12, 

96 98 

98 76 
96 71 

99 68 



$13 68 
16 47 
16 28 
18 02 
15 GO 
13 31 
13 26 
13 64 

13 60 

14 00 
14 09 



$8 38 

11 24 
10 98 

12 28 

15 09 
17 10 
17 19 
17 81 
17 20 
17 60 

16 84 



20, 530 
P. 033 
.15,455 
m. 067 
Gt, 211 
61,5!>3 
50, 001 
80, V40 
13«, 720 
182f,756 
185, 707 



$403,491 
565, 719 
695, 957 
1, 150, 857 
1, 103, 085 
l.nO, 703 
1, 593, 080 
3, 896, 818 
8, 379, 200 
13.344,195 
14, 304, 103 



$39 65 
20 18 

19 63 

20 53 
19 28 

21 63 
31 86 
48 69 
61 29 
78 08 
77 03 



ABVAKCE PEICE OP BEEVvES, 

The course of prices of beeves for six years past is suggestive. The 
Chicago market, the center of the trade for domestic coosumi)tioii and 
export, can furnish a sufficient history of prices. For three years, from 
lB7(i to 1879, there was a constant decline, ftmoiinting to 20 per cent, 
for choice beeves during this period. Then Conimeneed a rise, which 
in three years exceeded 40 per cent., the advaiute moving slowly in 
1879 and 1880, but much more rapidly during 1881, the increase being 
fully $1 per hundred of live weight dnriiig the year; But after Deoein- 
ber, 1881, the advance was extraordinary, if not unprecedetited, the 
range for "choice" being from $5.85 to $6.35 in January of 1882, ahd 
from $8.65 to $8,90 in June, or more than 45 per cent, advance in six 
Bionths. ■■ ■'. ■■ „ 

The advance in the vaMe of extra beevcB in these six months was al- 
most 40 per cent., and nearly as much in Jane as in five months preoed- 
ing. The record of prices on the 1st of J aijiaa^^^ 



v ' Tears, 


Extra. 


GhoioA. 

' ■ ,„■*. . 


Good. 


Medium. 






S5 25 to $5V75 ! $4 50 to $5 10 


$4 00 to $4 50 
S 80 to 4 40 
3 50 to 3 85 
3 00 to ^3 50 
*3 50 to 4 40 
*3 75 to 4 65 






5 00 to 5 m 
4 50 to 4 SO 
4 10 to 4 3^vl 
4 60 to 4 75 

4 85 to 5 40 

5 85 to 6 35 


4 50 to 4 80 
4 00 to 4 40 
3 60 to 4 00 

''^i sp to' s is' 




$5 15 to $5 40 

4 60 to 5 00 

5 00 to 5 25 

5 75 to 6 25 

6 50 to 6 85 


1,R7Q ■ : ■ 


s i Si 




* Grood to medium iiicludes t\v^o grades. 

The npward movement of 1881 is only a prelude to the advance since 
January, as follows : 


Months. 


Extra, 


Clioice. 


Uooci 


MediuHL 


,JaiiM,ary 

Marcli 


$0 50 to $6 85 
6 ?-0 to C 50 

6 GO to 6 75 

7 17 to 7 65 
7 60 to 7 ,i^5 
9 15 to 9 40 


$5 85 to $6 35 
5 85 f,ri 6, 10 
5 90 6 35 
fi 75 to 7 

7 30 «o 7 50 

8 65 to 8 90 


;'$5, 50 io.$5 '75 
5 25 5 50 

5 50 to 5 75 

6 25 tf 0 60 
6 90 t(* 7 15 
8 00 to 8 50 

i '■■ ■ 


$4 50 to $5 15 

4 50 to 5 GO 
5''25. to ''5 40 

5 75 to q 00 

6 50 to 75 

7 00 to T 50 
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In/^' bntclier^s Stock'' the range V^^^^ from $3.75 to $4.25 in January, 
and from $3,50 to $6 in June; the latter rate being a reduction from 
May prices.';' ' ' ,"■ 

The cause of this great advaiice, which occasioned some surprise 
among producers and gTcat consternation among consumers, has been 
often asked. There are several causes. The exportation of extra 
beeves, liVhich commenced in 1877, aud increased year by year, both as 
live and dead meat, is an element, but does not account for the spas- 
modic jumps in the rates of recent months. Another element of equal 
or superior strength is the great destruction of cattle on the plains^ and 
in the parks and valleys of the Kocky Monntains, in the winter of 1880- 
1881, by eold and starvation, amid the drifts and severities qf the 
linusual season. While this cause tended to stiffen prices in 1881, it is 
liot continuously operative, as the pai5t winter was very favorable, and 
numbers are now increasing" rather than diminishing. The third causey 
acting in conjunction with the two precedin.^ with a cumulative eftect, 
is the failure" of the last corn crop, the high price qf feeding mate- 
rial— -all together producing an excitement in the i^iarket that partook 
of the nature of panic. 

There are assumed causes, assigned by uninformed writers, which are 
baseless or without appreciable weight, such as the drowning of cattle 
in the Mississippi overflow. It is true there was some local loss in 
numbers, but not in prospective beef supply of the great markets, or 
appreciably in home suppl^^, as b>bef is scarcely a product of cotton plan- 
tations. 

What of the future of prices ? There has already been a decline 
isihce the commencement of improvement of the corn prospect^ of 1882. 
While prices caunot continue to increase, and cannpt be periuariently 
maiutainecl under full harvests, it is probal3le that the low rates of a few 
years ago will not soon prevail, if ever. The general tendency througli- 
out the world is toward a high rate for meat, compared with grain and 
other animal produiiits, 

' ' piRM 'AKIIVrALS' AT CHICJAG-O, ■ 

Th6 increase in the cattle movement to Chicago has been steady, and 
is attaining large proportions, amounting to nearly two hundred per 
cent, in ten years. The receipts of swine have more than doubled in tlto 
same time. Sheep are moving in larger numbers, but three times as 
many cattle and twelve times as many hogs are now annually ^ceived 
in 4hisi market 

Total receipts of stock for s^^^^ 



Yeartj. 



Cattle. 



Calves. ; Hogs. = Siieep. 



1865 (five a&ys) , 
1866........*.... 

18tj7.. ,.......,.„. 

1868........:... 



1870 . 

1871 - 

1872 , 
1878- 
1874 . 
187^- 
1876 . 

'im . 

1879, 
1880 . 



613 I 
393, 007 ! 
829, 188 ; 
324.524 ' 
40:j, 102 : 
r>32, 9(54 1 
543, 050 1 
t^84, 075 : 
761, 428 ! 
843,9ti6 I 

mo, 84?J ; 

1,096, 74 ;i V 
1.033, 151 \. 
1, 0- 3, 0*58 ; 
1, 215, 732 I 
1, 477 I 
1, 498, 550 ; 



48, 948'. 



Total..-. 



rd,046,483 j 



48,948 



37. 

991, 
1,696, 
1,706, 
1,661, 

1, 69,% 

2, H80, 
3,252, 
4, 437, 
4, 258, 

3, 912, 
4,190, 
4,0^5, 
0.3S9, 
^6,448,, 
7, 059. 
6,474i 



1,4S3 
207, mi 
180,888 
27ti, 891 
340, 072 
349,853 
315, 053 " 
310,211 
219, lU 
S33, 655 
418, 948 
364, 005 
310,240 
310,420 
325, 119 
B35, 810 
493, 624 



60,517,161 



5,160,033 



1,553 
817 

1,534' 
3>537 
5,963 
12, 145 
20, W 
17, 588 
11,346 
8, 35,9 
■7, 874 " 
9, 415 
10,473, 
10,398 
12, 909 



135, 922 



GIG: ' '■ ';eepokt,.'of;x^^ gommission-er 'agricultuke.,' 

^ Total shijpmeiiis of stocM for sixteen years. 



Tears, 



Ciittle. Calves. Hoga. Sheep. Horses. 



Total.. 



263,693 
203, 580 
315, 987 
294,717 
fl9I, 709 
401. 927 
fa0,025 
574,181 
622, 929 
696,534 
797,724 
703.402 
699, 108 
726.903 
886,614 
ms, 712 



8, 927, 745 



33, 465 



482,875 
758, 789 
020,329 
086, 30.5 
924. 453 
162, 286 
835, 594 
197. 557 
330. 361 
582, G43 
131, 635 
951, 221 
266.906 
692, 361 
394. 990 
289, 679 



75, 447 

50,275 
81, 634 
108, 690 
116, 711 
135. 084 
145, 016 
115,235 
180, 555 
243. G04 
195, 925 
155,354 
156, 727 
I59,2r>6 
156,510 
253, 938 



33,465 



21, 107,984 



2,329.971 



162 
387 
2,185 
1,538 

5, 488 
5,482 

10,625 
18,540 

le, m 

11, 129 
6.839 

6, 598 
8,176 
0,289 
8,713 

11,108 



120,867 



The diffe^-mee between reeerjyis and sliipments represents tlie numbers 
taken in Cliicago for home consumption, a large proportion of which 
is used in meat ^'manufjicture," in cutting and packing for shipmentj 
and sale as ''dead meat." The horses, which do not contribute to the 
meat trade of Chicago, are reported in small nunibers: 





Cattle. 
13,046,483 


Calves. 


Hogs. 


Sheep; 


Horsea. 




48,948 
■ 33,465 


60, 517,161 
21,107,984 


5, 160, 033 
2,329,971 


135,922 
120,887 


Home supply 


4,118,738 


15,^ 


39, 409,177 


2,830,06?! 


15,055 



Live Btock receipts at Union Stock Yards for the year ending Decemher 31/1881. 



Cattle. 



Calves. 



Hogs. 



HoTseA. 



Totals. 



Baltimore and Rflilroad ^ 

Chicago and Alton Railroad - 

Chicago, Burlington and Quincy 

EaiU-oad 

Chicago and Eastern minois Kail- 

Eoad .--i — 

Chicago and Grand Trunk Railroad. 
Chicafi-o, M ilwaukee and Saint Paul 

Hailroad 

Chicago and North westfrnElillrOftd. 
Chicago, Rock Island and Pacific 

RailT oad 

niinoia CeotTal Railroad 

Lako Shore and Michigan Southern 

Railroad 

Mi<:hi^an Central Railroad 

Pittahurtrh, Cincinnati and Saint 

Louis Kailroatl 

Pittflburph, Fort Wayne and Chi- 
cago Railroad 

"Wabawh, Saint Louis and Paciiio 

Railroad 

Bri ven into yards ..... i - - . . . 

Totals 



2, 115 
161,076 

43d, 703 

29,511 
3,507 

88, 395 
238, 429 

236, 752 
91, 435 

8,929 
3,586 

5,312 

3,795 
130, 890 

5, 049 



9,060 



1,023 

804 
4, Oil 

4,339 
4,885 

248 

1, 270 

13, 990 
5,666 

1,230 

1,738 

263 

154 



20,200 
464,965 

2,042,791 

134, 411 
12,972 

479, 736 
1,042,983 

980,608 
689, 620 

75, 366 
42, 849 

51, 092 

36,438 
389, 714 

2, 039 



1,498,550 



48,948 j 6,474, ii44 



8, 364 
47,290 

121,674 

17, 312 
2, 625 

05, t. " 
92,81^ 

37,183 
40, 807 

18,195 
8,259 

4, 315 

1,877 
25.817 

X2V7 



493, 624 



89 
2,341 

2,948 

271 
029 



933 
■^5 



1, 145 
081 

256 

154 
510 



48,828 
675,041 

2, 658, 139 

182, 309 
24, HM 

638,890 
1, 380, 042 

I, 256, 926 
824,154 

17,625 
041 

44, OOO 
547, 200 

8,462 



12,909 i 8,52i*, 875 



Tlie Ciiicajxo, Bmlin^rton and Quincy line drains tlie central belt of 
beef productioiK and the Chicago and Northwestern, the Eoek Island, 
Chicago and Alton, and Wabash roads hold each a share of the traffic, 
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while many other roads aid in collecting the herds that are shipped or 
slaughtered at Chicago. The same lines are prominent in the move- 
ment of other kinds of stock. 

WmTEK FEEDING OF FARM AKIMALS. 

It has long been a question with thoughtful observers of average re- 
sults of winter feeding of cattle, whether the manurial remainder of hay, 
straw, and corn stover fed during the winter may not be the only profit- 
able result of the winter's feeding. This material represents som6 
hundreds of millions of dollars in value, and it is saved with much 
labor and expense, and ^'fed out" daily for some five months of the 
year in middle latitudes. Comi)arative1y little of it does more than 
keep up animal heat, acting as fuel in tbe animal furnace, but not as a 
flesh former. 

To ascertain the results of prevailing practice, and learn whether this 
loss is a necessity or a blunder little short of criminal waste, the inquiry 
was instituted as to the average increase in weight of stock two years 
old and upwards, during the season of winter feeding. Of course a 
precise average is impracticable, as the facts vary so widely according 
to prevailing practice, not only in ditferent counties, but on different 
farms; and the judgment of different observers would also be variant 
if reporting upon the same district. But the returns show clearly and 
conclusively that — 

1, A considerable percentage of stock fed actually lose in flesh and 
in weight. 

2, Another large fraction maintain their weight and add to bone and 
si^e of frame, but decrease in flesh, 

3, A small proportion make increase of weight, 6, 10, 20, or 30 per 
cent., depending upon comfortable shelter and amount and variety of 
feed. 

The difference between a loss of 5 or 6 per cent, and a gain of equal 
proportion, say 100 pounds in the northern belt, in which winter feeding 
ia a general necessity, is equivalent, at the low average rate of $3 per 
hundred, to more than fifty million dollars. This amount could easily 
be made if only a x>art of the difference between average neglect and 
skilltul, feeding were obviated. 

fhe New ESgland returns claim a f^mall gain in most counties; a few 
report growth in frame with loss in flesh, and occasionally an unquali- 
ned reduction in weight. In Vermont the gain is more general and 
somewhat greater, usually 5 to 10 per cent., while some assume an 
increase of 25 per cent. In Western Massachusetts a good gain is 
reported; in the Connecticut Valley 15 per cent. 

The estimate of 5 to 10 per cent, gain is very general in New York. 
A few report 20; average, about 10. Some make any increase to depend 
on feeding with grain. In Broome County the difference between [na- 
terial loss and decided gain is made dependent on a ration of corn meal. 
The reported gain in New Jersey is about the same as in New York. 

Thrt^e-fourths of the returns from Pennsylvania claim a gain of flesh 
in winter. In Lancaster, Delaware, Bedford, Clinton, and other good 
farming districts, where cattle are fed for beef, a gain of 30 to 40 per 
cent, is claimed; in most of the counties, according to the care or neg- 
lect which characterizes their cattle husbandry, the percentage falls to 
30, 15. 10, or less. In several a loss of 3 to 5 per cent, is assumed, and 
probably with good jxidgment. The average gain is not more than 10 
percent. 
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Delaware and Maryland claim a small gain, averaging 5 to 10 per 
cent. The gain is very little in Virginia. In Smyth County, a fine 
grazing region, gain is estimated at 150 to 200 pounds. Matthews and 
Warwick estimate 20 per cent. Loudoun is placed at 15. The usual 
estimate is 5 to 10, and several reports indicate a loss. Among coun- 
ties that report a loss are Patrick, Clarke, Hanover, Louisa, and King 
George. Others say that cattle about "hold their own" in winter. A 
fair average of the somewhat indefinite returns scarcely exceeds 5 per 
cent. 

The gain and loss in Forth Carolina about balance each other. The 
cattle have lived through the winter. It is n©t much better in Georgia. 
Some report a loss of ftesh and weight, others maintain a statu quOy while 
a few assert a small gain. In Texas cattle " sometimes lose and some- 
times gain," or " merely live," and in some cases they are not fortunate 
enough to live. It is rather a loss than a gain in Arkansas. Opinions 
of Tennessee reporters are about equally divided between loss and 

f ain. In Anderson County it is estimated that two-year-olds will lose 
0 per cent, in winter. " If well fed," they will gain 20 per cent., say 
several reporters: "but they are not well fed as a rule, and so tho 
actual result is a loss of 20 per cent." 

There is a great difference in fact and in opinion in the West Virginia 
returns. The difference lies between a current habit of neglect and a 
thrifty custom of systematic feeding for flesh. " When sheltered and 
fed corn, steers two years old will gain 100 to 200 pounds'' ip Pleasants; 
while in McDowell, Nicholas, and other southern counties ailoss is 
usually suffered. Taking the State altogether, it is evident t|iat the 
average increase of winter months is small. 

The verdict of Ohio is that cattle well protected and properly fed 
gain in flesh and in weight in winter. If unsheltered and kept on coarse 
hay and straw, they will lose. As a fact, the stock of many counties is 
in worse condition in spring than in fall, and in some it is probable that 
the loss in weight is not compensated for by growth in bone and ft^me. 
There are others where the custom of feeding as a business has com- 
pelled economy in flesh production, which by no means is equivalent-to 
stinting in feeding materiaL The statements of correspondents are in 
some cases estimated averages, in others hypothetical estimates of what 
might and should be. The Fayette return estimates with proper care 
and feeding a gai^i of 150 to 200 pounds during the winter. In Clinton 
the gain is placed at 50 to 150 pounds in the hands of those esteemed 
good feeders. Under such favorable circumstances, the gain is placed 
at 20 per cent, in Lorain, 15 to 30 in Seneca, 20 in Van Wert and Law- 
rence, 16 to 20 in Fairfield, if grain is fed ; 10 per cent, in Highland, 
Union, and Wyandot; 15 to 20 in a mild winter m Vinton; 10 per cent, 
in Champaign, Noble, Pike, and Sandusky; 5 to 10 per cent, in Au- 
glaize, 5 in Fulton. 

It is not stated that these are the average gains of these counties, 
the favorable conditions required not existing on all farms. It is stated 
that in Geauga, however, cattle '^gained in weight this winter 20 to 50 
per cent.'' It is claimed that in Coshocton the actual gain of the winter 
months is not more than a fourth as much as in the autumn. It is 
held in Cuyahoga that on some liirms there is gain, on others loss, de- 
pendent on feed and care. Cattle are assumed barely to hold their 
own" in Greene, Hocking, and Lucas. A h»ssfrom 10 to 20 percent, is 
the estimated average result in Adams, Athens, Jefferson, Eichland, 
and Wayue. The returns from many other counties give similar state- 
ments, showing that good farmers secure a gain, and others suffer Id^s 
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of flesh. It is repeatedly stated that ordinary usage scarcely maiiitains 
the status of the autumn. 

In Miclii^^an, fully half of the counties report some gain, and half of 
the remainder a loss varying from 5 to 30 })er cent. All show a wide 
discrf'paney between the actaal and the possible. A few of the remarks 
are appended, 

IStiiCHTGAT^. — Clinton : If wen fed and cared for wiU gain, say, 20 per cent. ; the aver- 
age hold their own as ordinarily cared for. Barry : Always ^^ain; if well fed should 
gain from one to two pounds per day. Crawford : As a rule, if not properly cared for, 
lose 10 per cent. ; farmers are learning to take better care of their young cattle, Alle- 
gan: If cared for will gain three pounds per day in flesh ; 30 per cent, of the young 
cattle lose during the winter mouths. Crrand Travers: Are usually fed rut a-bagas and 
potatoes, and gain handsomely, Ckippmva : Always gain, when well fed, say 10 per cent. 
Zealettaiv : Generally lose 15 per cent. ; if fed grain and roots wlU gain about 20 per 
Cent, Saginaw : If extra fed will gain ; generally lose about 10 percent. Benzit : Are 
doing well if they hold their own. Ionia: About an even thing; those who take 
good care of their stock are rewarded by an increase of weight ; others (and I think 
they are in the majority) do not take care of their stock. lam pleased to say that 
year by year better methods of caring for stock is finding favor and being adopted by 
oar farmers. 

Indiana farmers report a gain in cases of good and judicious feeding, 
yet the majority state as an existing fact that cattle lose in weight, in. 
many cases in excess of any development in bone and fraine. A few 
of the more suggestive statements are quoted: 

Indiana,— J5ew*on : Yearlings will not gain; two-year-olds will gain, by extra care, 
SOO pounds each. Clarke: If sheltered will gain 10 per cent, j if not sheltered will 
lose 10 per cent. Dearborn: Generally lose in weight on rough feed ; if fed grain will 
gain 5 per cent, FuUon: If properly fed and cared for would gain; if not, would 
lose, say, about 20 per cent, in either case. Floyd: All young cattle have gained 
wonderfnlly this winter, considering the fact that our farmers had little to feed them 
except fodder, hay, and the grass of the pastute. Fayette: It fed some grain and 
good clover hay will gain one and a half pounds per day ; if fed nothing but Straw 
aud husks will lose one-half pound a day. CVay: Grow some in stature, but shrink 
in weight from 15 to 25 per cent. Decatur : When stabled and fed on grain will gain, 
perhaps, too pounds from December to April; if not sheltered and properly cared 
for will lose from 50 to 100 pounds. Frauklin: If properly cared for Will gain in 
growth what they lose in flesh, ott;en more. Sancodk: Depends upon the care they 
receive; as a rxile they lose 10 per cent. Huntington: If properly cared for, fed, and 
stabled will gain 25 per cent.; if not, will lose 25 per cent. /on. ; Require extra 
cjare to make them hold their own; Uvsually lose from 12 to 15 per cent. Lagrange : 
With warm stabling and heavy feeding can be made to ^ain; usually lose. Wells : 
Feeders gay that if their steers weigh as much lu the spring as in the faU they have 
done well. 

It is evident from thpse returns that in Illinois^ the center of cattle 
feeding in the United States, with the exception of the herds of pro- 
fessional feeders, cattle make little actual gain in weight during foiir 
months of winter, and that in nialny inistances there is a smous loss of 
condition which further impairs the capacity for gain under the best 
conditions of summer pasturage. Kote the iollo wing extracts: 

Fulton .'Lose if not fed on grain and well sheltered, say, 5 per cent. Lee: TJsually 
gain 25 per cent. Mason : Gain in value, through age rs^ther than condition, say, 15 to 
20 per cent. Sokuylt^r : This depends much on the feeding. I think they are lighter 
on the first day of May than they were on the first of January. WMkmQaB : Lose 15 
per cent. ; when well housed and fed gain 25 per cent. Senderson: If well fed with 
plenty of grain and hay, will gain about J35 per cent. Jo Damess: When properly fed 
win gain 10 per cent, lloek Maud: In the hands of good feeders they gain. Stark: 
Generally lose flesh, because they are not fed much grain, say, one-fifth. WiUimison: 
Generally a slight gain, about 15 per cent. Saneock : When sheltered and well fed 
they gain ; all is due to the amount of care bestowed. Will .- Lose, should thmk, 10 
per cent. Mai^lcaliee : The gTowth will he from 5 to 10 per cent. ; about hold their own 
in flesh, FranM'm : Generally lose 20 per cent. This winter they have gained 35 per 
cent., caused by being pasttir* d on green wheat fields. Bond: With oidiiiary feed 
will gain 10 per cent. This winter they have lost 20 per cent. De Kalb : t£ fed corn 
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migbt gain 10 per cent, ) if not, the loss will be 3 to 5 per cent. Cl^ifJc: In the 
hands of regular feeders they gain from 10 to 25 per ceot. ; but in the hands of the 
average fanner they lose from 5 to 20 pei^ cent. Cook: No bullocks raised for feeding ; 
expect our heifers to gain iu flesh ^.11 winter. Clinton : Have lost this winter at least 
25 per cent. Mgar : Generally lose about 20 per cent. This year, owing to the scarcity 
of feed, have lost 33 per cent. A good many have died from poverty. Fayette : Have 
lost because of so little feed. B^ry: Generally lose about 5 per cent. MamUtmi: 
Lose 20 per cent. Jasper : Usually lose 20 per cent. Kendall: Generally lose about 
10 per cent,; some exceptions. M c Henry : Generally gain in flesh, say, about 10 per 
cent. lUchland: As a rule, they lose about 30»if)er dent, White: Some improve; others 
lose ; depends on the feeding and care, Cumberland : Lose about 10 per ceu t. Qresne : 
Unless well fed on corn will lose, Irogwois; The past winter have gained; esti- 
mated 10 per cent. Jefferson: Gained but little, for the reason that they are not 
sheltered from the storm. Morgan: When placed on full feed gain; but when fed 
on stalks and straw they lose about 25 per cent. Pope : None fed. Shelhy: Have 
lost about 12 per cent, the past winter. Tazewell: If fed corn with hay a-nd stalks 
will gain 100 pounds during the winter; if fed only bay, will lose. Warren: Gen- 
erally lose from 5 to 8 per cent. Clay : If sheltered and well fed will gain. La S^lle: 
Gain in growth and flesh 10 per <jcnt. Johnson: The way they are fed and cared for 
as a rule lose 10 per cent. Kane: When well housed will gain 10 per cent. Saline : 
Gain, when properly cared for, 20 to 25 per cent. Woodford: Gain 10 per cent, fVin- 
nebaffd: Generally no gain. Gallatin: When fed, gain. Montgomery: Lose about 20 
per cent. Brom : B* pends upon the manner they are fed and handled ; in a majority 
of cases gain from 10 to 25 per cent. Carroll: Generally gain. Effingham: Whm 
well fed and sheltered, gain 5 per cent. McDonough: Always gain when well fed and 
sheltered 30 to 40 per cent. Sangamon : When poorly fed will lose from 100 to 300 
pounds; well fed will gain from 200 to 300 pounds. Ogle: Those i>ropeFly fed ^ind 
sheltered gain 15 per cent Vei'mitHon : When fed on corn gain; if only on rough food 
will lose. Fiatt: If properly fed and sheltered will gain ; on an average hardly hold 
their own. 5f<?pAen8«>»i; Two-year-olds by feeding grain will gain a small percent.; 
yearlings will lose. Boone ; About hold their own. Coles : Cannot improve in winter 
from the fact that they are so much exposed to the inclement weather. JacJcmt : Gen- 
erally hfse from 5to 10 percent. Washington : If properly fed and sheltered will gain, 
I would say, from 15 to 30 per cent- Bu Page ; Should gain, if properly cared for; 15 
per cent. ' ■ , , , 

Wisconsin returns generally indicate a s]i|?ht gain in winter. Some 
reports assume a loss; and others maintain the statu quo. In Minnesota 
a pretty even balance between loss and gain is mentioned in the re- 
turns. Iowa claims a small gain in two-thirds of the counties, but no 
large percentage, except for that portion of the stock which has extra 
attention and feed. In Missouri the estimates of loss fully balance 
thovse of gain, and leave a distinct impression that the net result of the 
winter's feed and care has been a bridging over of an unthrifty period, 
and a safe approach to a season of growth and profit, in which stock 
can take their supplies directly from the hand of nature. In Kansas, 
a gain in size with a loss of flesh is noted, as a rule. With high feeding 
large gHins are sometimes made. Several counties report an actual 
loss in weight. A few extracts are appendefi. 

Elk: No yearlings fed for market; two-year-olds on full feed 150 days will make 
an average gain of 225 pounds, or per c*mt. Coffey : If well fed and sheltered will 
gain from ten to 15 per cent. ; stock shippers say from 8 to 12 per cent. ; as fed hy ^ost 
famiers they usually lose from 3 to 10 per cent. ' Hooks : Gain in size, bui lose in flekh, 
about retain their own. Wpodson : Lose from 10 to 15 per cent, in the hflndtiof farm- 
ers who raise cattle and grain to Bell ; but with cattle men they gain from 4 to 5 per 
cent.; not many two-year-olds are sold to butchers or put on the market. Rem: 
Wlien fed grain will gain alwut 10 per cent., but when not they wUlbarely hold then- 
own. Lincoln : Gaein in the fore part of the wintet an#i lose in the latter part ; aver- 
age loss 3 per cent. Cloud : Will gain from 200 to 500 pounds ; the manner of feeding 
makes the difference. Crawford : If properly fed and housed will make a gain of 5 to 
20 per cent. McPherson : Generally lose, say, about ^0 per cent, of fall weight. La- 
bette: Unless especially fed to fatten, lose on an average 15 per cent. Sumner : Gain : 
Texas cattle on full feed have gained 25 per cent. ; domestic or graded stock gain 
per eenti Ottawa : Ationt hold their own; when thrive years old, if corn fed, will gain 
rapidly. Kingman : WheM ied on hay, wiU about hold their own; Tvhen fed grain, 
will gain. 
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In JTebraska gain is confined exclusively to the better class of farm- 
ers, who feed aud shelter well. Common usage is usually attended with 
loss of condition as to flesh, and sometimes actual loss of weight In- 
crease is conditional, with great uniformity, in these reports, upon some- 
what exceptional treatment. 

The California returns indicate a loss in winter under the treatment 
usually practiced. At the same time the claim of possible gain is dis- 
tinctly made, and in Fresno County it is asserted that, with good feed- 
ing, the gain is greater in winter than in summer. 

The lesson of this branch of the investigation is : That a Ifirge por- 
tion of the farmers of the United States do not realize, practically, at 
least, the physiological necessity for continuous growth in the produc- 
tion of meat of juicy, rich, even quality, or the economic necessity of 
making every ponnd of feed yield the iiighest possible fraction of a 
pound of flesh. To practice this ideal fully is not easy, even to the 
highest skill and ripest experience; but an approach to it, in popular 
practice, would save many millions annually. 

GEOWTH OF THE COTTON INDUSTEY. 

For seven decades after the invention of the saw-gin, the increase of 
cotton growing was comparatively steady, thongh somewhat slow, until 
the era of improvement in cotton machinery. In 1844 the product was 
close to two and a half niillion bales, an aggregate attained but once in 
the next six years. The crop was subject then, as now, to annual fluc- 
tuations in product and acreage, causing changes in price, which in 
turn stimulated or depressed the a-nibition for extension of area. As the 
factory system extended, the demand grew stronger and more impera- 
tive. In 1851 the product exbe^ed three million bales, and advanced 
to almost five million in 18 0. After 1861 the cultivation was nearly 
suspe nded during four years of war, causing a cotton famine of great 
severity, whibh British spinners attempted to mitigate by encouraging 
cotton-growing in India, with a. yei-y moderate degree of temporary 
success.," 

There was naturally great despondency, with land in weeds and labor 
beyond control, with little money to pay for voluntary labor, and less of 
skill and exi)erience for its profitable handling. Cark prophecies were 
uttered; the seeming prosperity of old would never return, and ante- 
helium crops could never be gathered. This was the popular view ; but 
cooler brains and wiser judgments forecasted heavier crops and a truer 
and better prosperity than ever. 

Beventeen crops hare been gathered sinc*e the advent of peace, and 
the eighteenth is growing. A sufficient period has elapsed for a com- 
parisou of progress. The results are easily epitomized. The annual 

commercial movement," which is not identically the year's crOp, but 
sufficiently near it for practical purposes, the exportation, and the rem- 
nant left for American consumption, daring a period of seventeen years 
before the war, are thus compared with similar data for the seventeen 
crops that have been gathered since : 





Crop move- 
ment. 


Exportation. 


Consumption. 




Bales. 

51,330,790 

68,377,375 


Bales. 
39, 913, 005 
46, 892, 528 


11, -122,779 
2l,494,2Xt) 
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A liiillion bales per annnTn above the arernge of the first period, 
though bej^^iniiiiig with a smaller production than that of lS44ymay l>e 
deemed a good t^howiiig for the oew r^^girne; an average of 4j000j000 
hales for the recent period, and of 3,000,000 the former era. 

Tbe exportation is greater by 7,000,000 in the seyepteen year§ just 
passed, while the remainder left for copsumptioii is greater almost 
10,000,000, nearly double the coiisumption prior to the war, attesting th© 
rapid growth of the American factory system, which is of late happily ex- 
teiiding through the cotton States at a gratifying rate. This consump- 
tion is nearly four times as great in 1882 as it was in 1845, while the 
annual exportation is increased but 75 per cent. The time will doubt- 
less come— and the day shouki be hastened by the rapid extension of 
coarse nianufactures in the South, and tlie fine textures in the North-^ 
when half to two-thirds of our production shall be manufactured in this 
country. 

The accompanying diagram presents to the eye very clearly the facts 
which are here co-ordinated. 

In the following table the year of the crop movement commences 
September 1, and closes August 31 of the succeeding year. The ex- 
portation closes June 31. It is th^ commercial record, as published in 
Ih6 Financial Chronicle. 



Years. 



Sfovemeni Espoiliation. CdnsBtiaptiOil^ 



1847-'48-. 

IA60-'51.. 
185 t-' 52 . 
1862- 53.. 
1853^*54.. 
1854-'55.. 

1857-'58. . 



Bales. 
2, 484, 
2, 170. 

1, 860; 
a, 424, 

2, 808. 
2, 171. 

2, 415, 

3, 090, 
3,352, 
3,035, 

2, 932, 

3, 645, 
3,056, 
3, 238, 

3, !);)4, 

4, 82-i. 
3, 826, 



5:^7 
479 
U3 
596 
706 
257 
029 
882 
027 
339 
345 
519 
9G2 
481 
776 
086 



Baleg. 
2, 083, 756 

1, 600. 7r^2 
1,241,222 
1,858,261 

2, 227, 844 
1,590, 155 
l,9i^8.710 
2, 443. 646 
2,528,400 
2,319. 148 
2,244.200 
2, 954, 606 
2,252, 657 

2, 590, 455 

3, 021,403 
3, 774, 173 
3,127.568 



454, m 

488.30$ 
509.795 
608.201 
59a.03fl 
562 769 
464 108 
678,029 
761. 00» 
715.571 

678. m 

770,239 
819 138 
594, 851 
9lfll59 
964.^28 
839,350 



51,330,790 , 39, 913,005 



11, 422. 779 



188V66 

l8fl6-'67.,-.-. 

18^J7-'68 

1868''69 

1869^*70..^,.. 

1870^71...... 

1871-72 ..... 

l87Ma...... 

1873-74...... 

", 1874-75....... 

187,V76 

1876-77...^.. 

18^7-78. 

3878^79: 

1879-^80 

1880r'81 

l881-'82 



228, 987 
059. 271 
4f)8. 895 
4r!9, 039 
154, 946 
352, 317 
974. 351 
930, 508 
170, fi88 
827, 845 
632, 313 
474, 069 
773. 8f55 
074, 155 
761, 252 
589, B29 
43.>, 845 



Total. 



68,377,375 



1, 5,52, 457 
1, 552. 761 
1, 657, 015 
1,448,020 
2, 178, ill 7 
3, 166, 742 

1, !*57,314 

2. 679: 986 

2. 840. 981 
2.6^708 

3, 252. 994 
3, 049.497 
3, 346. 640 
3, 467, ,566 

3, 865, 621 

4, 596, 279 
595. 031 



mm 

696. 307 
885. 01 S 
998. 806 
896. 8J)0 

1, 100 um 

1,097, 540 
1, 201 127 
1, 305 943 
1, 193. 005 
1, 356 iS98 
1,435, 4lfi 
1, 5 ^1, 29$ 
1, 568, 960 
1, 803. 805 
1, 891. 804 

1, 899, im 



46, 892, 528 



21, 494, 210 



ACEEAOE, 



The acre^i;2:e of cotton has been estii»af ed by the Bepartment of Ag- 
riculture, and In 1880 a census of the area oi' 1879 was taken as a part ^ 



UppoTt of Statistician^ Department of Agtlcnltnre, 1881-'82. 



PLATE in. 



J)L{^ram sf2owLn£tfieproduction^ exportatLQ/iaiidconsunipUonof Cotton In twopenodsof seve/zteen^ears eacli^ 
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of the work of the Census of the United States. It was tateii so thor- 
oughly, and revised so minutely, farm by larin, that there is scarcely a 
chance of material en^or. The following statement includea the census 
returns of area of 1879, and estimates for the recent years. 

The present statistician made the annual estimates of acreage on the 
basis of returns from a large part of the area up to 1877, when the esti- 
mated area was 12,600,000 acres. In 1879 lie estimated (unoflScially ) the 
breadth at 14,500,000 acres. The census afterwards made it 14,462,431 
acres for the same year. 

As the acreage of cotton, by counties, has never before been published, 
the local details of area and production in 1879, a^ returned by the ceu- 
sus, are here given: 

ALABAMA. 



Aotet. 



The State i % ZZ\ m 



Bales. 



699,654 



Couiitiea. 



Autangft... 
Baliiwm ... 
Barbour 
Bibb 

BiOUDt..... 

Bidliiok.... 

Butler 

Calhoun 
ChartilN^re.. 
Cbcrokee 
CbiltoB .... 
Cht>crAw ... 

Clarke 

Clay 

Claoume... 

CoHt^e 

CoHiert ... 
Coui'cuh ... 

Coosa 

Covm^rton . 
Cn=*nfihaw.. 
CuUuiaa ... 

Dale 

Ballaa 

Be Kalb ... 
Bbiiiirb ... 
EHOnmbia 

Seowab 

Tayot^e...- 
Ftftnklin... 
Gout^vs 
GriMnie .... 



30, 474 
1,384 

100, 442 

15.737 
12, 602 
80,470 
3r>, 851 
20. 435 
70, m 
24. 3>8 ; 

\ 

31,0156 
33, 477 
13, 9i?l 

9,166 
16, 431 
25,411 
16, 5 3 
26,458 

4, 176 
26, 9f«2 

l,4r>9 
27, 076 
115, 6*U 1 

7,4t>9 

31, <'45 
278 

J5.1S7 
12,331 

lo,n«w 

4, i)47 
63, ihi3 



2a,^•63 
4,843 
4,442 
22,578 
11,>9) 
10, H48 
39, 476 
10,777 
3,534 
9,054 
11,097 
4,973 
3.6C^0 
4, 788 
9,012 
4,633 
8.411 
1, 1?^8 
8, 173 
378 
6, 224 
3:i, 5:«4 

2,8ri9 

9i77t 

6, 571 
4, 

3, H'lH 
). 1)2 
15, 811 



Hale............ 

Henry ...i...... 

Jackson 

Jetfwrson*..-..-. 

Lamar 

Laudt^rdal© ..... 

Lawrenoe.,....- 

Lee • » ' ..... . «> • 

LimHAtone 
Lowndes...... 

MacMU .....•«•.. 

Mailison 

Marioii 

Mai-sbaU....-i., 

Mo1»ile 

Moun»e 

M\>utj:otn<)ry. ... 

Morj^an 

Perry 

Fickena ........ 

Pike ........... 

Itmilolpb ....... 

Kn8s*.*ll ... 

Siiint Clalr...... 

BXwlby 

Sumter ......... 

TiiU;tdcj;a ...... 

Tall ft |MH 

Tii.'V^'aUHjiia 

Walk^T ..... 
Wa«liiT)>;tc»n .... 
\ViK'o\ 

WiU:5t'UU 



09,995 
54,305 
19,685 
14,220 
15, 245 
26.594 
42,8<'3 
51,889 
44,334 
98,200 
56,763 
72,838 
80,7l» 
7,269 
16, 412 
1 

33,463 
112, 125 
18,828 
74.303 
S2, iSrpl 
47, 107 
23,177 

81. m 

14,735 
17.1)19 
80, m 
32,841 
4l,2<»0 
33,773 
8, 743 
3. :'S0 
77, 076 
2, 048 



Bales. 



18,093 
12.573 
6,335 
5, 333 

5, 015 
9. 270 

13,791 
13. 189 
15, 724 
29, 3:>« 
14. 5W 
20.679 
23, 481 
2,240 
5,358 

10,421 

31, 733 
6,133 
21,627 
17, 283 
1\136 
7, 475 
19,443 
6.028 

6, (M3 
22. 2U 
11.832 
14. 161 
n, i:t7 

2, 7:4 
t, 246 
26,745 

m 



Tbe State 



Arlcanaas 
Aahtov 

Baxter 

IWutou .... 
Bifina 
Braf?Jey. ... 
Calhoun ... 

a»noU 

Chicot 

CJark 

Clay 

Col (lira Ida 
Conway. ... 
Ctaif^bf^ad . 
Crawford . . 
Critt^^nden . 
Cro9fi ...... 



13, 611 
19, 555 

4,798 
286 

5.095 
12. 221 
13.377 
982 
36, 941 
25. t 02 

4. -^39 
32, 427 
15, 424 

7, 246 
16 145 
24,413 

7, 6U7 
14,306 



8. 508 
11,371 

126 
2.m 
4,9<H> 

5,:^70 
502 
25, 3:t8 
13. 924 

2,3<»7 
13. 039 

9. <>U6 
4. 374 
8. 9^<0 

36, 

4, 768 
0,1^7 



l^'wha. •«•......«.«.'.'. . . • 

I>oi»i«*y 

I) I «* W , s , . . • . . • ....... . . . 

Faulkner ... ... . . .... ... 

Fnmklin. 

F»)ri»n 

Garland ......... ... 

(Irant ..^ .. 

(^ivrnc •..«•,... 

Ht'iiist^ad • . 

Hut SprinjT .-»•••«' •••^o* 
Howard ... 
lDdt*pendexice» • • - - •> * - - 
Izata ...... ........... 

Ja^kann • 

JfiferHon 

JohoaoD 

L« F^ij rUe 

Lawrvnce 



21. 159 

i:*. 4t.2 

21.796 
15. 749 

18, U>i»5 
a,9W 

9a;i 



6, 

27, 
8, 



,680 
,8r6 
142 
,1»68 
12, 259 , 
19, i 
9, 0J9 ; 
2L718 
45, 4-6 ! 

U 217 ; 
10. 611 : 

10. 768 
33^ Ml 



19.103 
6. 146 

9,9m 
8.6ua 

9,268 
2.438 
534 
3,999 
3.7fl 

13, 985 
3. 7^ 
7.051 

11. 156 
4.806 

U 895 

34 

7.76t 
&480 

St, 117 
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Aoree, 



Lincoln 

Litde Biver.. 
Lo^n. 

LoDoke 

MAdUon 

Mnrion 

Millar 

]Mi8Hi0Dippi ... 
Monroe .... ... 

Montjromery. , 
Kevad* 

Newton 

Otiaohlta.*.... 

Ff*fTV- 

PbUlipa 

Pike 

Poinsett 
Polk 



17,519 
16, 377 

7,116 
Itt. Ill 

22, 017 
:^ 512 

2a. 925 
2,502 

23,S5o 
5,082 

42,054 
7,341 
2,373 
4,230 



Bales. 



11, 563 j 
7, U6 1 
9. 7^2 i 

11, 7 04 j 

129 
3, 925 

11,643 ! 

10. 430 j 

14,106 
l,ai9 1 

10, 520 
1»496 i 
8,849 ! 
3, 314 * 

29. 070 1 
3.787 ; 
X, 514 j 



Counties, 



Acres. 



Pop©.. 

Prairie. 
Pulaski 
Baudolph 
Saint Francis 
Saline. 

ScoTt 

Searcy . , . . . . • 
Sebastian^... 

Sharp.... 

§tone 

tJaion 

Van Boren.., 
Washington . 

Wf>odruJir.-. 



15,0«2 
12. 124 
29,097 
11.028 
11,857 
8.84U 
fi»867 
4.320 
10.722 
7,283 
8.455 
3.05(1 
30, 136 

7rm 

302 
23,3(U 
18, 124 
10,598 



B«les. 



8,700 
6,977 
20,439 
6,248 
5,93C 
5,075 
4,826 
5?. 464 

'i'M 

4»350 
2,<M9 
n,OI3 
3,377 
133 
11,821 
12,311 
10,428 



J-LORIDA- 



IBaker 

Bradford 

Brevard 

C»Iboua * 

Clay 

Colnrabift 

Puval 

EscatTibia...^ 

GHd«deii .«••••,,•««* 

Bamiltoii », 

Hernando « 

Billsboroagh 

Hobnea. • 

Jeifl^rson 

Ia Fayette , 



245,595 



54,997 



14, 646 
1.107 
6, 836 
6 
721 
456 
13,142 
57 
25 
19.464 
11,680 
1,558 
556 
1.137 
26, 920 
37,500 
472 



2,519 
215 
1,094 
2 
172 
96 
1,^92 
23 
10 
4,696 
1,908 
468 
160 
273 
6,141 
10,308 
lO'i 



Levy . * . .v-^ 

Liberty • « . , • ■ • • • • ^ • « • • 

Madison 

Marion , 

NaMaa 

Orange ..... . 

Polk? 

Pntnam.. ... 

Saint Jobn*a ... 

Santa Rosa 

8u wanee, • ... , ... 

Taylor... 

Volusia.. 

Wakulla . .... . . ^ ^ 

Walton . . . . . • • • . . . .^i, i 
Washington , 



42,988 
3,665 
734 
28,982 
13, 905 
195 
818 
481 
1,356 
8 
17 
2.527 
7.288 
1,993 
330 
2,311 
1,437 
1,877 



GEORQIA. 



tFbe State... 



Appling 

Baker . 

Baldwin 

Banks 

Bartow .... . 

Berrien 
BlUb . 

Brooks 

Brvan . .«......, 

Ball«»ck 

Bnrke. ......... 

Butts 

Calhoun 

CAind«*n 
Comp)M!^U 
Carroll........ 

Catoosa 

Charft'On 

Chatham ...... 

Chattahoochee 
Chat too;^ . . . . 

ChfTfikee 
Clarke ...... 

Clay.. 

Cia>'fon 

eUnch... 

Cohb.- ... 

Coffee 

Colquitt ...... 

Columbia 



2,617.138 



1,060 
28. 670 
27, 832 

8.1>5r 
21.969 

5, 58.1 
20.724 
21. 255 
764 

9. 110 
87, 359 
20.755 
24, 429 
206 
21, 448 
22,593 
367 
2.>8 
289 
15,44^ 
12, 906 
U 739 

8, f20 
21,. 530 
17.422 

1.622 
27,250 

1.825 

2.958 
25,302 



814,441 

37a 
4, HTO 
7.921 
2.9<X> 
10.111 
2. 0(^8 
5, 858 
6, 2X8 
304 
3, 724 
29. 172 
6.829 
4.670 
68 
8.986 
9,300 
111 
62 
6.'> 
4,460 
\247 
015 

;i.aio 

4.576 
6,606 
511 
13, 092 
591 
736 
8,313 



Coweta .... 

Crawford 

Dade 

Dawson.. 4. 

lH*i?a'ttr • 

Do K/Ub . . . 

l>o<ltce ...... 

BooW 

PiMijjhorty, 

T>o(i>(lMa .... 

! Burly ...... 

j Erhids .... 

I EttioA^bam 
i Elbert..... 

i Kmanuel... 
; Favette .... 

i Floyd ...... 

i Forsyth . ... 

: Franklin..., 
• Fulton...... 

. Oilmer...... 

. Glascock . - - 
; Olytm 

Gordon .„.. 
I Greene.-.. , 

G winnett . . . 

HftbendiHm . 

Hatt ........ 

Hancock 

; Haralson 

Harris , 

I Hart 



48.494 
24,754 

32 

2.189 
29,509 
19.318 

6.002 
:»l,495 
40.9:)6 

9. 520 
20. 552 

3.678 

1. 767 
25.833 
10.749 
21.787 
30.615 
12.121 
16,901 
10, 038 
122, 

8.171? 
68 

8.668 
40, 037 
27.649 

1,762 
12,245 
42,773 

4,860 
43.203, 
14. 923 
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Comities. 



CQunties. 



Acres. 



Boles. 



Heard 

Henry ......... 

HooHton ........... 

Jrwln - 

Jackson 

Jaftper 

Jetier^on ...... 

Johuson ........... 

Jones ........... 

Laurens ........... 

Liberty.,... 

Xiiiiiioln ........ ^. . . 

Lowudea ....... 

Lumpkin — 

Mcifnffeo >. 

"Mclntoeh..-. 

MM^n ............. 

Madison 
Jifaiion 

Meriwether , 

Miller . ............ 

mucm 

Mitchell 

Monroe 

Iktontgomery - 

Morgan 

Munay...... 

Mluscogee. 

Isewton 

Oconee.... ......... 

Ogl«?tliorpe . . .... . . . 

Panlding 

I*ickene ............ 

Herce 

We................ 

Polk..^. 



17. 348 

35,730 
72,611 
1,800 
24,874 
27,606 
41, 367 
11,705 

29, 820 

20, eisd 
35,694 

2r084 
12, 798 
17, m 
2G9 
24,819 

31,687 
l3',029 

21, 579 
49,676 

8,980 
9, 989 

30, 265 
44, 979 

2,356 
35, 243 

5,937 
11, 625 
27,801 
12,303 
35, 306 
16, 158 

2,210 
994 
38,755 
16, 774 



5,900 
10,930 
19, 099 
595 
9,482 
6,741 
13, 377 
3, 323 
8,297 
6,86g 
9,143 

3,861 
4,981 

109 
7,439 

104 
6,334 
4,918 
6, 169 
15, 154 
1, yo5 
4, 490 
5,559 
13, 354 

852 
7, 358 
1,917 

3, 268 
7, 796 

4, 257 
12, 336 

7,352 
734 
369 
12, 431 

8,126 



I^laski . ......... 

Putnam ...,-.»«... 
Quituian .... 

Kaboru ........... 

Kandulph . 

liicbmoiid. ....... 

Eockdale 
Schley:.........^. 

fceVen... ........ 

Spalding.......... 

Siewart . .......... 

Sumter 

Talbot . 

Taliaferro . 

Tattnall - ....>.,.. 

Taylor .... ....... 

Telfair. 
Ten-ell 

Thomas. .......... 

I'roap ........... 

Twiggs. 
Uiiion , 

TJpson , 

Walker , 

Walton...-....,,, 

Ware 

Wairen 

Waahington . 

Wayne 

Webster , 

White .... .. 

Whitfield .......... 

Wilcox 

Wilkes ............ 

Wilkinson ..... 

WbrtU... 



32,074 
35, 819 
11, 815 
45 
M, 204 

7, 871 
14,44« 
19, 143 
21,716 
22,935 
44, 449 
44, 190 
36, 310 
14. 058 

2 618 
18.064 

2, 228 
25,740 
36. 895 
66, 188 

29, 671 

12 

30, 551 
5, 797 

81,797 
524 
24,991 
66.900 
331 
17,235 
228 
4, 068 
5, 27« 
30,891 
25,423 
13,157 



TEBRITORT. 



The Territory . 



35,000 



17, oca 



KEITTUCKT. 



The State 

Allen -: 

Ballard 

Bttnt^n 

Bell............. 

Bra*;ki n .... 

Btttier ^. 

CaUoway 

Ghrietian 

Critteinlen 

I>avir«R 

EdraonBon ...... 

Estill. 

>lovd 

Fulton 

Graves. 

Grftn. 

Hwd fn-fton , 

Hickm^m .. 



2,667 


1,367 1 


3 


2 


31 


15 


16 


7 


2 


1 


10 


5 


2 


1 


316 


1G5 


2 


1 


11 


4 


8 


9 


8 


4 


8 


2 


12 


2 


549 


300 


869 


417 


2 


1 


21 


9 


451 


254 



Jefferson...... 

Laurel 

LetA-.her 

Livingston.-.. 

Logaa 

MeCracken . . - 

Magoffin 

Marshall 

Muhlenbargh.. 

Pendleton 

Pike 

Puliwki.. 

Simpson ....... 

Trigg ......... 

Tnmble , 

Warren..:....-, 

Wayne 

Whitley .. 

WoUe 



110 


1 48 


3 


1. I 


2 




2 


1 


22 


11 


33 


18 


4 


4 


23 


10 


4 


4 


12 


9 


16 


9 


2 


1 


5 


8 


8 


6 


30 


15 


31 


10 


36 


14 


1 


1 


2 


1 



^0 AQ 
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KEPOBT faiS COMMISSIONER O*' AMlfeBMUBE, 

■ LOTTISIAiTA. ■ ' 



The .^tetd. 



l,^'^<!iyeue8 

'.BoBHier «^ 

Caddo — .-^-tw 

'CaleaB'ien 

• ■(Mil'welL,.*..*, 

Carti0roii . . - « . - . 4 ....... , 

0'Eii't;'^'lioii'la . w'; ...» ^ 
Clkilriorne : ^ 4 « ; 4 ^ ...... 

B© Soto ..w... 

jKftst' Baton Ko'ilge — . ^ . 
TSBiik' C aiToll, .' ...Li'.... 

i;ra|ikliu-.^...i. 

IMrta 

Ibei'Vil.le..iY 

♦Itie'ltsoii .. , 

I#» „Fay etto ....... -■. - . , 

',' jpiqicoln . 
. ■ tiiVinsston, ..t. i * . 

Madison . . . . . 



Balee. 



■■,3851 
28,782 
18, 242 
37, 133 
46,288 
1,493 
9,919 

4 6, 567 
42,044 

mm 
u,m 

2 8, 3 68 
13, 663 
li,l&6 
7,443 
■771 
M, LSj8 

12, sir 

3,876 



jAtcbitochett 

Ofiiiuihita... 

lielpidea. .....4. 

K*^ Kiver .l:..,...-, 
iticlllaud. . . iiix . . . 4 . ^ 
Siibine ......i..^..... 

Siiint Beni*rd.-i... 
Saint Cbatl^B 

9Miit Helcnsk. 

^ttikit taudry .^...^ 
Saint Mai-tilt....... 

&t»^ Tammany,... 
]^agipalioa........ 

'jiMaaa ... 

tfition ...i-.L-ii- .. 

Tcihiiillion.,«i..b« 

Veraon 

Wiebftttjr .....1 

W^^i Batoii Kotige 

WestCaiTOli 

We^ FeliGiaUA . ;.. 



&8, 5m 

26,784 

. ■ :7 

29,040 

25.623 
Id, 200 

5,952 
348 

■ ' 51 
19, 626 
42, 135 

6,943 

7, 682 ] 

50, .555,! 
"28, BOB, i 

4, 791 
6, 371 
16, 4tll 

, 3, 7M 
5,517 
'",'21,072 V 
7,379 



MlSSISSIt»Pt 



' The State.. p.. 
JLdiftiAS . 

AJjcora;......'....*'^ 

Aibite ' ^ .4 . V . V . .1 . ^ . <^ - - ' 

^e])ton ...... 

Bolivar — 
Calboun . . . . . . ... ...... 

Carroll.. ........ ..-.-4- 

Cli ic^ana^ ..........44., 

Choetaw.. 

Claiborne ... .1 . 
Clarke ................. 

Clay 

Coahoma..-., ..4.. 

Copiah ................. 

Covington ...^ 

D© Soto. ............ 4... 

3Fri*iit lin. . -,. , 4 . . - , - . . . . , 

Greene ... 4. «..—-..-. . 
Grenada ............... 

j^arrison .4.4........... 

ilindwS - 
IJolme,8 

Issaquena. ...... 

Itawamba ... 

Jawper . .... ,..,.-...44. 
Jeiierson ...... ..-..-4, 

ftTTones. . ...4 — .- 

Kemper . ... ........... 

Iba ^Fayette 

Lauderdale , . - . , . 

Lawrence: 

Leate 

Lee -'. 

Le Flore... -...4-. 



32,117 

18»868 
27, 749 
35,950 
22,401 I 
43,330 I 
30,028 i 
37,957 
38, 477 
13,497 ] 
33,121 
15,936 i 
41, 656 I 
.32,964 
54,616 1 
6, 968 I 
60,488 1 
1%211 ' 
35 

25,390 
26 

80, ai3 
62, 556 
18,298 
14,851 
20,305 
32, 141 
2, 794 
28, 269 
35, 309 
32,373 
17,806 
24,D00,j 
38,578' 
17, 730 ! 



7,477 

9,992 
15, 285 

8,1^ 
36,419 

9, 536 
17, 423 

13. 8P1 
5,757 

,18^518 
4,6Q3 

1^, m 

26, 287 
23,726 
2,071 
23,469 

10.228 
11 
36,e§4 
^0. 4^3 
16,1,50 
5,US 
6,228 
l8.51Si 
624 
8, 426 
10,2^14 
9,350 
5, 967 
0,0!{) 

14, 406 
11,925 



LowTidea...;^. 
Miadlaon >...., 
M&rion 
MarshatU..... 

Monroe 

]^foiitj?omel*y. 
Keisbpba....- 
ISfewton. 

Noxubee 

Oktibbeha ..4 

Panola.. - 

Perry.....—. 
Pike. 



Pontotoc..-.. 
Pi-entiss ..... 

Quitinkn . . . . . . 

Kiinkin ...... 

Scott :. --4. 4-, 
S^harkey i.... 

Simpson ..... 

Smith. 

Sumner ...-i- 
Suntiower...., 

■jTaliahateiiie . 
Tate I 
Tippah 
TiBhoraingo.. 
I'^unioa . - . - . . 
Union ........ 

Wan-en 
AVashingtoii , 
WajTie ,4- 
Wifkinson . *. 
Win^3ton . - - V - 
Talabusha.,.i 
Yazoo . 



17„2^3'' 
64,«J76 
56, 398 

4,'717',' 
67,411 
71, 402 
24,636 
14, 021 
19,589 
82, 483 \ 
■■29, 67d I 
■67, '060 J 
. 537,, 
1,9,842 
21, 4^8' I 
,18,, 610 

■3.420', 
30, 15 J I 
16, 2^2 
17,041 
■■■8,' 855'' 
10, 5l3 
13,613 

7,107 
22,4153 
48, 245 
18,758',. 

7, 655 
16,096 
21,255 
34,127 
63,4(19 

7, 559 
33,720 
15, 081 
30,398 
83,184 



B1S13P0BT di* TEE ^XAf iS1?ICflAM. 



Countiefli 



A<if»it» ! Bales. 





32,116 

-.^r^ 


20,318 




■ ■ ■ A 


2 




29 


20 


Butler 


445 








1 


Cedar... 


3 




Gliristiaii . . ^ ^ ....... 


5 


2, . 


DjtUaa,.:.,-..'.i.^..,. 




■■ 2 




12 




ihinliliii . . - « i iii ............ 


11,100 
9 




HicMbry ..*j>.i«.^.. ........ 




Howell 


1,^ 




L'lkJlede . - . : . - - v . . 


45 


20 




5 


2 




213 


132 i 

i 



Oregon w.*^^**.**.- 

Beyiiolda 
Stoddard .4. >.<^i. 



Washington 
IVayiie ...... .^'^i'^' 



2^ 51^ 
1; 848 
10 

1,500. 

3^787 ■' 
2 
1 

264 
5, 578 
700 
1,300 
10' 
19 



KOBTH CAEOLESTA. 



The State. 



803,153 I 389,598 



Alawlafloe 

A Wander...... 

Ahson 

Beaufort........ 

Eeilie ...... 

Maden- . 

Burke — 
Ca-barrns ...ia... 

Camden ........ 

CJarteret . . . . - . 

Gaawell...-- 

Catawba. 

Chatham ... 

Chowan 
Cleveland 
Qfiilmnbus ...... 

Craven ......... 

Ctlmberlaiid .... 

Garrituck ...... 

Dare 

Davidson .i...-- 

Davie. i 

DttpliU .i... 

Edgeoombfli 
Forsvth ........ 

Fraiiklin....... 

Gi^te« 

Gtativill©.^,,-.. 
G^reene— 
Guilford ..J...- - 
Halifax ........ - 

Harnett.--.**.-. 
Sanderson^ J..-. 
Hertford.. ...4.. 

Hyde . 
ireden. 
Jftckson 
Jobiifitoii 



211 
617 
28, 296 
11,785 
19, 455 
1,018 
385 
752 
19,224 
30 
2, 670 
2,936 
6 

5,175 
13,478 
6,047 
19,238 
2,113 
12,838 
9,210 
316 
16 
3,779 
790 
9, 654 
51,880 
16 

30, 274 
10, 949 
5, 707 
6.559 
16,988 
283 
43,206 
9,281 
10 

14, 605 
2, 513 
11, 003 
16 

32,193 



91 

11, 857 
6,021 
7,290 
683 
244 
361 
7,467 
12 
823 
1,014 
4 

2,012 

5,858 
2^223 
6,126 

930 
5,782 
3,905 

139 
8 

1,553 
302 
4, 499 
26,250 
10 

12, 938 
4, 588 
1,863 
2,535 
8,020 
114 
16, 661 
3,627 
4 

6,360 
718 
4,657 

e 

15,151 



ij Jon^a... 

ii Lenoit...... 

){ Lincoln -^.^i-. 
1 1 McDowell ..i... 
li Madison 

ij Martin ---^ 

i| Mecklenlrarffli. . 
' Mitchell 

Moritgomeiy:... 

Moore 

Ka&h' . 

Kew Handver . . 
Northampton,;. 
Onslow ...1...., 

Orangje ......... 

Patnlico ........ 

Paaqtiotank.d... 
Pelider 

Perqnimana .... 

Person 

Pitt............. 

Polk-.— ...... - 

Kandolph 

Kichmond 

Eobeson ....... 

RockinKliain.... 

Rowan 

Rutherford .i... 
Sampson., w..... 

Stanley..^ 

Stokea.... 

Satty 

Tyrrell 

ITfiloti .......J... 

Wake...— 

Warden.... 

WaflhingtOB ... - 
Watanga .4...^. 
Wayne 
Wilkes 

Wilsion 

Yadkin......... 



8,463 
19, 150 

7,442 
23 
12 

18, 444 

41, 343 
15 
6, 519 
8,882 

25, .768 
142 

36, 219 
6,658 
5,290 
4, 585 
4, 0(i4 
1,463 
7,025 
2 

31.147 
1, 046 
595 
25, 198 
21, 607 
5 

10, 645 
9, 679 

15, 346 
6, 878 

1] 

3,481 
19, 090 
59, 916 ; 
21, 603 ! 

8,117 
10 

32,103 
107 
23, 706 
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SOUTH ©AEOLTSTA. 



Cbnnties* 



TheStata. 

ItxbeviUe. ...... 

Aiken 

Aiidtjrma....,*. 
Baiiiwell 

Beaufort... 

Cliarlostoa,*.... 

CbeBter^eM . 
Clarendou ^w.lw. 

Collt*t>on 

Darliupton . .... 

Edjjrfield - 

Fairfield ..,.. 
(>f orj^etown . - . . 
GrrwtivUle 



Apses. 



1, 364, 240 



83,538 
37, 018 
61. 0^ 
83,463 
H, 570 
34,802 
52, 334 
la, 480 
26,087 
11, 447 
60,404 
93, 797 
69, 807 
362 
45, 572 
21,«I24 



522,^ 



26,380 
M,»34 
21,807 
28,764 
2,740 
9,303 
1ft, 05i 
7,733 
8,589 
4,869 
23.946 
35,894 
25,729 
160 
17,064 
7,711 



E^jexnliaW 

Lttilcftster; V ... . 

X^aureoti ..(.V ^....^ 

I^xiBg^totl ......r, 

Marion 

Marlborough .....^ 

Newberry ......4.. 

Ocoi);^ 

Oranerebtirgli . . 

Pickens 

Kiohlaiid :;. 

Spaitffiabargli 

f^tuter 

XTnibn 

WilHamsborgb ......... i 

York.......?.-.. 



1,773 

28,sg8 
30, m 
63,956 
22,871 
45, 520 
41, 251, 
57, 447 
13,5V)5 
61,354 
18,463 
28,343 
61, 337 
57,958 
54,260 
15,898 
58,546 



The State... .... 

AiiderRon . . , . ..... 

BMfV)nl.................... 

.Beaton . . . - , - • • ■ ■ 

Bloimt . - . . . - 

Bradley — 

Caiiiijbell . .... j . . 

Oawi6n ... . 

Camdl i ................ . . . 

Cheatham ................. 

<5Diib<)nie .... 

CW.....V...... ...„ 

Cjf»**ke. ............ .-^....p 

Ciiifefe'.,..., 

Crockett.- w.......... . 

IlftTldeon ................ - , 

Decat ar 

DeKalb , 

Biqkson .......... - 

Byer... ....... ............. 

yayette.-... l;...... 

]Fen'f'rofl8.. . 
J^mklia: - 

G^ibson ......... ^ 

Oiles . . . . 

Graltogep 

Greene 

(Jiiuidy . . . - : ....^...w^L...... 

Hauibf^Q 

;pain il t<>n 

Hardeman ^- . 

Bardin 

Hawkins 

Haiy wood 

Heii«lei'80Ji ..... ^ .. - 

Eent^ u ^ . 

Hickman 

Ho uHton - ♦ . . . . . . 

HumpbreyB . . ^ ............ . 

Jackson 



722,562 



60 
2, 239 
4^923 
198 
51 
4 
77 
24,711 
5 

13 

; , 2' 
8 

. 55 
17, 807 
3,-224 
5, 591 
26 
31 

14, 637 
92, 231 
6 
414 
36,820 
31, 416 
59 
3 

32 
12 
486 
44,885 
12, 859 
2 

49,919 
22, 344 
13, 186 
3, 128 
8 
155 
56 
U 



330,621 



940 
1,801 
70 
15 
1 
35 
10, 505 
■ . '2 
. 5 
I 
5 
20 
9,320 
1,333 
2, 169 
12 
13 
8,664 
39,221 
2 
171 
19,272 [ 
13,802/ 
36 
1 

21 
2 

143 
18,9?7 
5,345 
2 

1^,092 
9,419 
5,516 
1,3J2 
. 4. 
80 
28 
7 



I^ke ............... 

Landerdale .j l ...... . 

Iit^wie , 

Xiawrencfe. — . 
liincoln .....C...-,-i 
London . 
MeM inn 

McNairy ...*..«..*.- 

Macon T- 

Madlsan . . . * b . . . . 
Marion 

Marsball ...«>....... 

Maury,......-.. 

Meips.... ...... ^ 

Monroe 

Montgomery .- - ... , . 

M0oTe 

Morgan. 

Obion. 
Overton — 

Perry... .....i... 

Polk...-....,— 

Patnam 

Rhea *.(*...... 

Koane . ..i....... 

Hatherford - , 

Soott . 



Sevier......... ....... 

Sb el by . . . . . U . . i . . 

Stewart. ..i--.-..*-*.. 
Sumner ....».*..«-*-•. 

Tipton 1 . . 
Tf oUf^alA 

Union. 

Van Bnren.-v... 
Wam^ii . 
Way Tie 

"Weakley ...i^.. 
Wbite, ...r..*«..«/tr. 
Williamson . 4 . 
Wilson .....I.. 



5,249 
24,083 
229 
1,830 
8,868 
8 
80 
33,135 
4 

46,825 
89 
4,697 
21,748 
36 
129 
2 
20 
4 

7, 259 
95 
4.12 
116 
14 
0 
35 
32>667 
3 
10 

92,620 
45 
732 
38,429 
1 
2 
88 

2oe 

8,265 
16,4P6 
338 
11,850 

3,191 
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Comities. 



The State.. 



Angelma .... 
Areher 

AtaB(x>««a 
Austin 
BuBfleia 

Brtylor , 
Bte.. ....... 

Bell.......... 

Boxaj:. ....... 

Blanco ....... 

Bfisque ...... 

Bo'wia. ....... 

Brazoria . . , , . 
Biazos. ...... 

Brt>wii < ...i., 
Burleeon...., 

Bnmet 

Camw#ll,.... 

Qp.ltaliaii 

Cain*<ron ..... 
Camp. ... 

CftftH 

CTliambers..,. 
Ght^rokee 

Clay .. . 

Cdlemiin 
Conin........ 

Coloi-ftdo.. 

Comal .....i., 
ComaiMjlj© .., 

Coo k © „ 

Coi^ell 
Dallas ........ 

MtA ......... 

Bonton ....... 

D<s Wl*t ...... 

Eftfltland...... 

Eliie 

Erftth..,.. 

Fall* 

Fannin 

Fayette 

FoTt Bond - 

TYanklin 

Froesume..... 

Frio 

Galveston . 

GiUe»pie ..... 

GoUafl 

Gonzales 

Grayson 

Grttjrg 

Gritnes 

G^adklnpe.^.. 
Hauiiltion ..... 
Hiiiwlin 

Harris ........ 

Barriscm ..... 

Hays ......... 

HetidersoD...* 
Bidalftti...,.,. 

Hiu 

Hood ......... 

Hopkins 

Hunstun ..... 
Hunt ......... 

Jack:... 

Jackaon ...... 



Acren. Bales. 



2, 173, 732 

^ 23,725 

104 
1, 422 
31,321 
'223 
35, 730 
326 
44 
37,826 
4,273 
3,039 
1§, 624 
11,599 
5,402 
28,04^ 
4.254 
15.298 

7, 024 
IS, 906 

434 
25 
11, 473 
34, 822 
140 
20, 708 
3,2^0 
7«6 
48. m 
32, 994 
5,860 
9,301 
27,795 
19, 688 
44.377 

&,mo 

29,785 
7,625 
3. 264 
S2, 172 
14, .:20 
39, 660 
44.813 
68, 3^)3 
10, 873 

8, 660 
31,372 

643 
289 
4.082 
1,779 
22,729 
41, 339 
13, 767 
35,984 
16, 469 
6,840 
2(f4 
4,440 
46, 614 
9.8t« 
15,763 
24 

3a,5S5 
7f l^^9 

19. 242 
26. 819 
25, 906 
4, 751 
648 



803,642 

7,548 
2,319 
43 
469 
13,185 
52 

14,714 



9,217 
1,543 

8,833 
7,958 
3,484 
9,743 
998 
6,965 
1,399 
7,609 
86 
23 
5,689 

9, 813 
1, 155 
243 
22r 145 
15,5i52 
2,102 

11, 547 

8, :^3i 

21,469 
4,911 
11, 508 
2, 183 
742 
18,956 
2,857 
12,495 
22, 38fi 
24, 766 
6, 431 
4,048 
8,182 
156 
136 
767 
728 
7,511 
19. 166 
4, 590 
n, 701 
6, 531 
1, 147 
103 
1,892 
17, 619 
3,441 
6, 159 
9 

8,369 
1,966 
8,279 

9, 730 
10, 805 

1, 444 
202 



Conntiefi. 



JSkSp&t ...•.....•••.«•• 

Jefiermn. • 

Johnaon 

JoilftS 

Kaines ... 
Kanfuian ............. 

Kei^daU........ -* 

JSiett 

Lamar-. ^.— ...^ 
LatRpaeaa . ... 

Lavaca ........ ...w;. 

LHe..-,.,.,..,^,.... 

L«on .,*...,...„..,. 
Lilierty^...,-,....,.,. 

lilnit'Stone 

UvejCfek 

Llano 

MoOnllocb ........ ... , , 

Mcliennan. 

Madison - . , , . ^ .„ ^ . „ . , 

Marion 

Mason. 

Matflfforda. ... .... . 

Medina .i.. 
Milam 

Montagu© 

Montgomery. .... 

Monfa 

NacogHocliea 

Navarro. 

Newton . .1: ............ . 

Oranice 

Palo Pinto,.*-.....-,.. 

Panola,.,.,;.... 

Paik«fr 

Rains. ........... 

H4*d River............. 

Reftifrfo ................ 

Hobertsoo . 

Ro<*.kwall ....... 

Rusk 

Saliine 

San Aufjtistine. ...... .. 

San Jftcitito 

San Patricio 

San Saba. 

Sbackelford...... 

Shvlby... 

Smith...... V. 

Somerville 

Stvpbehs 

Tarrant...... .......... 

Throckmorton i . - 

Titus ............ 

Travis.......... 

Ti-inity 

Tyl«r 

FTpsbaT 

Uvalde 

Van Zandt-....w 

Victoriia 

Walker... ..i.... 

Waller 

Wa8hin<rton 

Wbai-'ton ........ 

Wichita . 

WilUainson .., 

Wilson 

Wise 

Wotxi. 

Young.... 



Acres. 



VIRGINIA. 



The Slate.. 

Bnmawiek 

IHnwiddi© 

Greenvillo 

laleof Wight..., 



45,040 


19,595 


6,800 
6,500 
8,500 
850 


2,950 
2,5.?0 
4,100 
4U0 



Kin ST and Queen 
Aleckb.'nburfj;h.. 
NansHBiond,..., 
Prince Gt'orn:e . . 
SouMianiptun ... 
Susaox... 



4,455 

133 
40,446 
82 
1,607 
26, 659 
1,808 
469 
40,3»0 

4, en 

25,728 
16,662 
23,578 
3,768 
35, 519 
16 
2,247 
145 
63,394 
9,158 
17, 102 
262 
3,436 
685 
37, 473 
10,947 
13, 311 
10,650 

16, 762 
45,718 

3,510 
66 
4,292 
23,777 
15.036 
7,229 
4,399 
31,291 
36 

38,326 
5,25^ 
7, 219 
9,840 
d 

2,819 
23 
16, 136 
45, 703 
4,0;J0 
686 
27,821 
51 
9. 395 
29, 500 
6. K02 
5,504 
19,418 
141 

17. 579 
1. 739 

20. 162 
10.104 
58, 705 

6,563 
103 
la 528 

6, 814 
21,353 
15, 486 

2,049 



80 


29 


2.150 


975 


1.9fK) 


800 


1, 900 


700 


11, 5o0 


5,200 


4, 800 


1,950 
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EECAPITTJXATION BY STATEg, VyTTH FEB ACRE. 



Stated 


Aore6> 




i 


Stat6At 


— 1 ^ — r: 

Aer&0. 


Bales. 


i 

1 


!l^dtfl^ Fnito4 states 
^lal^ama 

Florida 

(i<*i)Tgift ...... 

Iji^ita Torriior J. . . 
£:eii|uck;$^ 




&^ 746, 414 


0. 40 




864.787 
2, 093, 330 
32 116 
893', 153 
1,3«M.249 
722; 563 
2, 173, 732 
45,040 


908,569 
955.808 

20 318 
389! 598 
'522, m 
3.^0,621 
803,642 

19,595 


Oi 46 
0. 63 
0^44 
0.3S 
0.46 
0- 37 
0.44 


1,042,970 
245,59,5 
3,617,138. 
85,000 


Add RPiA 

608,256 
54,097 

814, 441 
17,000 
1,367 


O 

w. *fU 
0. 58 
0.2? 
0.31 
0.49 


North Carf^lina ... 
South Carolina. . . . 
T^eom ss©© 

Virginia.......... 



raOREASE OF PEOPUOTION OF CEREALS. 



In coBwdering ttie increase in the production of cereals, especially in 
opmparison witli European production, it should be reineiiibercd thsit a 
v^ry lar^e proportion 18 fed to farm animals in this country, and in 
Eiirbpe I^^^^^W^ Qmsdl proportion. Roots, beet-pulp, oil-cake, and other 
|>r0dnct^, to so gcfiierai npe tl^^re, find h^re a substitute in mai^^e and 
oats. Rye is the bread grain of the central and eastern countries <*f 
t|i;^ Oon|in as wheat is in tJ^e United Stages. We And, therefor^, In 
the census year^ six^^ cereals represented by niaiase, 

atid fl^teun by oMs, four-fifths of all tli^ cereals produce^. Rye, barley, 
aB(i>i^<^l^h^at^ scarcely three per cent^ <tf the volume, are used mostly 
i<M^ l^read^beer^ ^hisl^y, so that corn and oats consrtiituta the grii^in 
fili^pplles ^^f form animais; The use of cierealii in this country for ft)0d 

man can be very closcily approximated. At present the proportibn 
so used l^stclusive of seed) very neat^ly one-fciirth, fann aniqai^ils <5on- 
snming tnree-fonrtlis. This fact accountis for the extraordinary increase 
in production of corn and oats. The largest percentage of increase has 
been in barley^ as the consumption of beer has increased in greater 
ratio than that of bread or meats. 

The following table shows the increase in each kind of grain, the 
percentage of such increase for thirty years, and the proportion of the 
last census crop of each kind of grain expressed as a percentage of the 
"whole;' 



Prodaota. 


184a 


1859. 


1869. 


1OT9. 


BnsbelB. 


Increae© 
''in tljirty 
' yea 1-8. 


^ of all. 




Bii^helft. 
592,071, 104 
100, 485, 944 
146.584,179 
14,188,813 
5, 167,015 
8,956,912 


838,792,742 
173,104,924 
172,643,185 
21, 101,380 
15,825,898 
17,571,818 


760.944,549 
287, 745, 626 
282, 107, 157 
16,918,795 
^,761,305 
9, 821, 721 


1,754,861,535 
459,479,505 
407,858,999 
19,831,595 
44, 113, 495 
11,817,327 


196 
357 
178 
40 
753 
, ' .'32 


"^M 
' ',17:03 
' l.&. 11 

' " . 74 






Bailey 

Buckwheat 

Total 


867,453,963 


1,^39,039,947 


1, 387, 209, 153 


2, e97,962,4&6 


211 


IWOO 



Consumption and exporiation.-^Tlie exportation of recent years has 
been extraordinary, quite unprecedented in the history of any nation. 
It has excited sb much attention that the itublic is in danger of failing 
to notice that the increase of consumption in thirty years is five times 
a& much as thCi enlargement of exportation. The volume of consump' 
tion is three times as large as in 1850. The grain spared to meet the 
necessities of foreigners, in thxee years past; has reached an astonishing 
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figure, and realized a far la-rger sum in foreign eycbaiag^e tban cotton^^i^^ 
tiie same period ; yet it has been l&m than a tenth of the produetiou of 
cereals in the same three years. The largest export0.ti6n ever made 
was of the crop of 1879 and 1880, 10.5 per cent, of the former, and 10.4 
per cent, of the latter, while in 1881 it was only 8.1 per cent, of the 
greatly reduced production of that year. It is worthy of thonghtful 
consideration that while population ha« increased little more than 100 
per cent, the means of subsisstence have increased nearly 200 per cent. ; 
that we are able to export nearly twice as much wheat as was produced 
thirty years ago. This exportation is mostly of Wheat and corn; of the 
former from a th^ to four-tenths of the crop, and of the latter neTer 
exceeding 6 per cent. Wheat is the only grain the price of which is 
mnch aftected by the foreign demand. A comparison of domestic and 
|[iteign coix^ulBp^^ afiforded bj^ the Mlpwing t^^ 



Cereals. ! ProduoMon. f Oonsumption. 


Exportation. 


' ' ' ; TiM. . ;^ .'p. . - - - 


^- ' " ' 
Bfd^hels. ! Bu4thel8. 
1, 754, 881 , 5S5 , 1, 655, 280, 306 
' , 45{), 4 79, 505 i ■ ■ ' ■279,: ■075, 825 ' 
407,858, i*9& ; ,4O7,O02»63^ 
44,118,495 ! 42,fiai.572 
19,831, 595 ! 1^,803,491 
11, 817,327 j 11, 817, 327 


Per ee^it 
94.3 
60.7 

99.9 
97. 4 

:85- 2 

100 


JSnsheli, 
99,572,329 
180,404,180 
766,366 
1, 128, 923 
2,936,W4 


Pw cent 
6.7 

39.3 
0,1 
2.6 

14.8 


3, 6»7, 96?i 456 j 3,413, 154, 5^ 




284,807,902 


^ ■/ 10l'« 


1880. 


Corn . — 

Wheat — 
Oats..*,-,..-.-..,......—:.. 

Bye..-.--.-..., 


1, 717, 434, 543 ! 1, 623, 786, 306 
498, 54&. 868 ( 312, 228,354 
417,885,380 V 417,482,476 
45,165,346 44,280,100 
24, 54(h 829 | 22, 592, 354 
14:617.535 1 14,617,535 


04 5 
62.6 
99.9 
98 
92,1 
100 


93,648,147 
186,321,514 
403, 904 
885,246 
1,948,475 


'"5.5 
'37.4' 

'':0.1 

. 2 
7. 9 








2,718,193,501 ! 2,434,087,215 




283,206,286 


10.4 


1881. , ■ ' 




. I . 

1,194,916.000 i 1,150,575.317 

383, 280, 090 i 261 , 387, 701 
416, 481,000 1 415,855,310 
41, 161,330 ; 40, 95.5, 400 
20, 704, 950 i 19, 708. 76? 
9,486,20.0 i 9,486,200 


96.3 

6|.2 
01). 9 
93. 5 
95.2 
100 


44, 340. 683 
121, 892, R89 
625. 690 
205, 930 
996,187 


S.7 
31.8 
00.1 
00. 5 

' ' 4. 8' 








2,066,029,570 1,897,968,601 




168, 060,879 


ao 







The average exportation of wheat for fonr years, since the annual 
shipments reached one hundred million bushels, is 159,051,433 bushels, 
or 37.5 per cent, of the four crops. The average cpiautity of corn ex- 
ported in the same time is 81,361,513 bu.^hels, or 5.4 per cent, of the 
production. The volume of exports of wheat have doubled in five years ; 
of corn, in six years. The progress of this ibreign trade is thus shown 
in five-year periods: 



'Tear. 


■Wheat. , 


Com. 

■'• : 




■ : 

164, 194 
144,662,741 

3[-{9,27S, 3i*5 
726, S73, etl 


44, vAi, %m 

B6, 000, Asm 
69,,3'il,,237 
■■ 129. 72«,-387 
360,297,478 
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Before disinissing the subject of foreigna trade in gmin, the facts of 
imi)ort{ition, which make a nieager show except to barley, fiiay be seen 
Id the followiug statement: 







Whisat. 


Data. 








Boebels. 


Bamelsof 
flour. 


Bufthela. 


Boahelfl. 




Bushels of 


1872..-..,.,.-.....,.... 


58. 568 
61,536 
76. 003 
38. 098 
51. 796 
30,002 
13, 423 
33.K69 
m. 876 
75.455 


1,546.623 
1. 476, r)94 
1,646,092 
303, 047 

1, rigs, 558 
328. 906 

1.351,098 

2, 01 1, 29f 
4«2,882 
200,620 


172. 823 
72, 891 
94, 137 
12, 9J^8 
19, 116 
7, 431 
7, 941 
12,606 
6, 161 
21,306 


535,250 
225, 555 
191, 802 
1, 500, 040 
121,547 
41,597 
21.391 
13,395 
489, .576 
64,412 


24S,146 
214, 102 
164. 153 
298,642 
241, 291 
98.9^4 
430, 2:45 
477, 762 
532.586 
476,925 


6, 5a5, 591 
4,244, 751 

4, 891, m 

6, £55, 063 
10, 285, 957 
6,702; 965 
C764. rig 
5; 720, 979 
T, 135,258 
9, 528; 616 


233,941 
278. 737 
245,640 
144, 4«7 
286.930 
314.139 
552,656 
5S7.996 
1. 023, 447 


1873 , 






1876 .................... 


1878 









ATBBAaB YIELD BT STATES. 



In the census year 1879, which was a yeax of more than average yield, 
the common averajre of com was 38,S bushels per acre. All of the New 
England StateSt all of the Western (to the Rooky Mountains), Ifew York. 
FeBBsylvama, and New Jersey, were above that coramori avemge; all 
of the Southern States, and most bf the States and Territories west of 
Nebraska, below average^^ Iowa stood in the first rank, followed in 
(^rder by Nebraska, >ew Haimpshire, y^ 

Th€f Ne w England States stand higher than any other section. jPertil: 
iaiation and (jultivation make amends for thfe lack of fertility, 

Minnesota holds the first rank in wheat-growing as to quantity pro- 
duced in proportion to population, the supply per heatl l>eing 44.3 iiti 
the census year. Next, Oregbn, 42.9; Califoriiia, 33.6; Nebraska, 30.0) 
Washington, 25.6; Indiana, 23.9; Michigan, 21. Dakota, 20.9/ 

Only ten States east of the Rocky Mountains and two on the Pacific 
coast have any considerable surplus; and but two Terri tones, Dakota 
and Washington. The wheat belt lies west of the Alleghanies, and the 
Lakes and the Ohio River. 

The northern border, as climatic conditions would indicate, furnishes 
the highest example of yield in the cnlti vation of oats, as well as the 
best results in quality. Washington Territory heads the list of oats- 
producing States, with a yield of 41.3 bushels; Minnesota, 37.9; Ver- 
mont, 37*6; Montana, 86,5; New Hampshire, 34.5; Wiscotisiii, 34.4; 
Michigah, 33,9. These are the highest yields, arid they are all boi'der 
States. N^*w England as a section gives the highest average. 

It is desirable to have a means of conipaiison of normal yields per acre 
of ditierent Btates. The result in 110 single year would fairly represent- 
the difiA^'rences in })roductivecai>acity of States, yet 1879, as reported by 
tlie census of ^1880, coined as near it as can he ex]>ecred in any year. 
The average y^iehls of the great grain-producing States^ lu I870v were 
among the highest ever ol)tained in States which return the largest 
figures, iiigher than an average of a series of .veans MHivild show. Keep- 
ing this fact in view, and also the local causes whielr red nce<i the nor- 
mal > ield in certain States, a table showing tlie average yield of each 
State will serve as a guide to the rate of production of euih Stat^: 
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Jrerage yUfd per acre of com and wheat, 1879, 



States. 



€oni. 



Maine 

Ver-mont 

JtfaBsachuftetts , 
Ehort© lalaiidLV... 
CJojiaeotiijut 



30.997 
36,613 
56,249 
53.344 
11, 893 
55,796 



960.633 

1. 350, 248 
2,014,271 
1,797,593 
372, 967 
1,880,421 



31 

36.0 
36.5 

317 
31. 4 
33.7 



43,829 
11,248 
20,748 
963 
17 
2,198 



065,714 

169, 3ie 
337,257 

15,768 
240 

38,742 



15. « 

15 

16. 3 
t&4 

14.1 
17.6 



New England Stfttes . . . . 



243, «9l 



8,876, 133 



34.3 



79, 003 



1,227,037 



15; 5 



K«w York .... 
Kew Jersey . ^. 



779.272 
344,555 
1,373, 270 



25. 875, 480 
11, 150, 706 
45,821,5;U 



33.2 
32.4 
33.4 



736, 611 
149.760 
1,445,384 



11. 587. 766 
1, 901. 739 
19,462.405 



15,7 
12.7 
13.5 



Northern Middle States . . 



2,497, 097 



82,847,716 



33.2 1 2,351,755 



32, 951, 910 



14.1 



DelflWare , 
Jiaryland , 
Virginia... 



202, 120 
664, 9ir8 
1, 767,567 



3,894,264' 
15. 968, 533 
29, 106, 661 



19.3 

24 

16.5 



S<mtherD Middle Stat«o . 



Korth Carolina... 
Stmtli Carcliua... 
Grenrjsria — 
:Elortda .... 



, 634, 615 



48. 969. 458 



IS. 6 



87,539 
569. .296 
900, 8o7 



1, 175, 272 
8,004,864 
7, 822, 504 



13.4 
14.1 
8.7 



1,557, 642 



17, 002, 640 10. 9 



2, 305,419 
1,303,404 
2,53«,733 
360,294 



28, 019, 839 
11,767,099 
23, 202, 018 
3, :^74, 234 



12.2 
9 



8.8 



Sontli Atlentlo States . . . 



6. 507. 850 



66,163,190 



10.2 



AlAbama.,.. 

MiRHiasippi . 
Xouifliiuia ... 
Texas — , . 



2, 0.S5, 929 
1,570,550 
742,728 
2,4H8,587 
1,. 298. 310 
2,904,873 



25,4.'51,278 
21, 340, 800 
9. 906; 189 
29,065,172 
24,156,417 
62, 764, 429 



12.4 
13.6 
13.3 
11 8 
1&6 
21.6 



Southern States 



11, 040. 977 



172,684,285 j 15.6 



West Vii giBi* . 

Ejt^nturky 

Ohio... 

Michigan....... 

Icdiana 

IIliDoiii 

"Wisoohein 




Western States ... 



21.501,870 



Hinnesota.. 
luwa 

^iRSonri ... 
Kansas. — 
IsVhraaka.. 
C6lorado 



4M8. 737 
6,616,144 
5, 5^fi, 265 
3,417,817 
l,(Ja(), 600 
22, 9U1 



Trans-Misaissippi States . 



17, 714,614 



California ... 
Oi e-fi on 
Nevada ..... 



71,781 
5, 646 
487 



Pacific States . 



77, 914 



14, 090, 609 

72, 852, 263 
111,877, 124 

32. 461, 452 
115, 482,300 
325, 792, 481 i 3a 1 

34i230,57d 33.7 



24.9 
24.1 
34. I 
35.3 
3h4 



646. 8 - 9 
170.902 
475, 684 
81 



3, 397, 393 
962,358 
3,159,771 
422 



1^293,496 



7, 519. 944 5. 8 



5.2 
6. 6 
6.6 
5.2 



264,971 
43,524 
1,501 
373, 612 
204,131 
1. 196, 563 



1, 52J9, 657 
2rt,8H0 
5,034 
2, 067. 760 
1, 269, 730 
7, 331, 853 



6.7 
5 

3.4 
6.8 
0.2 
6.1 



2,084, 302 12, 922,424 | 6.2 



393, 068 
1,160. 108 
2, 556, 134 
1, 822, 749 
2. 619, 695 
3,218,542 
1, 948, 160 



4,001,711 
n,S5(i,113 

46. 014. 869 
35, .532. 543 

47, 284, 853 
51, 110,502 
24, 884, ti89 



10.2 
9.8 
18 

19.5 

18 
15.9 

12.8 



70fe, 786. 808 32. 9 j 13, 718, 456 220, 185, 280 | 16. 1 



14,831,741 
275,024,247 
202,485,723 
10,^,729,325 

65,4.^0,135 
455, 968 



33,8 
41.6 
36.2 
30.9 
40.1 
19.8 



3, 044, 670 
3, 049,288 
2, 074, 394 
1,861,402 
1,469,865 
64.693 



34,601.030 
31, 154, 205 
24, 966. 627 
17, 3L'4, 141 
13, 847. 007 
1,425.014 



11.4 

10,2 

12 
9.3 
9.4 

22 



663,977,139 37.5 



1, 993, 325 27. 8 
126. 862 i 22. 5 
12,891 26.5 



2, 133, 078 j 27, 4 



Arizona 

Dakota 

Difttrit't of Columbia , . 

Idaho 

Montana ..... .. 

Kow Mexico i ^ 

XTtflh , , 

WHwhinjrton...,.- 

Wyomintr 



1,818 
90, 852 
1,032 
5(J9 
197 
41. 449 
12, m 
2,117 



34. 746 
2,000. 864 

29„7.'it) 
16. 408 
5. 149 
a'{3,786 
163. H42 
39, 183 



! 19.1 

22.0 

i 2a 8 

• 28.8 
2><.7 
15.3 
i 13.6 
i 18.5 



The Territoriee. 



i.'io, on 



2,923.728 19.5 



Total States and Ten ito- • 
riea , 62. 3C8, 869 1, 754, 861. 535 j 



11. 564. 312 123, 318, 024 10. 7 



1,8'(2.429 : 29 017,707 l^B 
44 «i. 077 7,480, 010 ! 16.8 
3,674 69, 298 ' 18.9 



2,281, 180 i 30, 567,015 16. 0 



9, 
265, 

22, 
17, 
5s 
72. 
81, 



519, 9()6 



136, 
2, 830, 
6, 
540, 
460, 
7it6, 
1, \m 

4, 



7, 785. -,^31 



35, 430,050 ,459, 479,504 



15. 1 
10.7 
22. 5 
24.5 
26.6 
13.8 

lao 

23.4 
19.4 



15. 0 
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dveratfe yield per awe qf mU and 


States. 


Oata. 


Barley. 


^ „■ 


pq 




, : , O 


•3 

■1 


© 

2 o 


Conii&eticut. ........ 

If «w Bngland Si»^te« 

Fexmsy 1 vaaia . 1 .... i,'. 
}3^9rtii IkCddle States. .y,.,......,:... 

Maryland...., 

iTij'giiitia .. ... 
Swtti Middle States . ^ v , , . 


78, 785 
29, 485 
99, 548 
20,659 
5,575 
, 36,691 


2,265,575 
1,017,620 
3,742,282 
645,159 
159.339 
1, 009, 706 


i 28. 8 
j 34.5 
37.; 6 
1 31.2 
28.6 
27.5 


11, 106 
3,461 
10, 552 
3,171 
715 
575 


242, 185 
77. 877 

267,625 
80, 138 
17, 783 
12, 286 


21.8 
23.5 

2a 4 

' 25.3 
34, » 

;.21. 4: 


270, 743 I 8,839,681 




29,580 


. ' '697,884 ! 23.6 


1,261.171 
137, 422 
1,2^7,593 


37, 575, 5(?6 
3, 710, 573 
83, 841, 439 


29.8 
27 

27. 3 


356, 629 
240 
23, 592 


7,792,06^ 
4,09i 
438,100 


21.8 
17 

lae 


2, 636, 186 


75,127, 518 


28.5 


380,461 


8, 2:^4,253 


21. 6 


17, 158 
101,127 

563,443 


378,508 
, 1, 794,872 
5,333,181 


22. 1 
17. 7 
9. 5 


19 

226 
859 


523 
6.097 
, 14,223 


27.5 

:,27 

16.6 


681,728 


7,506,561 


ii; 


1, 104 


20, 843 


18.9 


BOO, 415 
261,445 
612, 77§ 

47, m 


' 3, 838, 068 
2.715, 505 
5. 548, 740 
468^112 


7.7 
10.4 
9.1 
9i8 


230 
1, 162 
1, 439 
21 


2, 421 
16,257 

210 


10. 5 

; '14". 

13 

10 


^utl) CaFpliBA . ^ ....... i. ...... i .. 

G'eOrj^ia . ^ .».•...'. .<••••• *a*«iti.l^aaBa.i. 
M0riui9k .a..... .a.^#*,....k.a. 

Boutb Atlaiitic states .y. 
r^IaliJiiTinia « ^ . • . • . ...... .a.* .«««••.■• ■ •■ ^ 

Xiouisiana ......... ^ . 


1, 422, 600 i 12, 570, 428 


8.8 


2,852 


37, 550 i 13.2 


324, 628 
198,497 
26, 861 


3, 039, 639 

1, 950, 620 
229, 840 

4, 893, 359 

2. 219, 822 
4,722,190 


9.4 

9.9 
8.6 
20. 6 
13:3 
10. 1 


511 
44 


5,281 
348 


10.3 

. 7i.9.. 


5, 527^ 
157 
2,600 


72,786 
1, 952 
30,019 


13.2 
12.4 
11.5 


'^'^tUIOSSC^ .'........B.aaa.aa.aa'.. •■>.••»*'. 


166,518 
468.5^6 


1,423,075 


17, 064, 470 


12 


8,839 


110,386 i 12,5 


JTentucty.. 


126, 931 
403.416 
010. 388 
536, 18t 
623, 531 
X, 959, 889 
955, 597 


1, 908v505 
4, 5^'0, 738 
28^ 664, 505 
18,190, 703 
15, 599. 518 
63, 189, 200 
32, 905, 320 


15 
11.4 

31. 5 
38.9 
25 

32. 2 
34.4 


424 

20,089 
57,482 
54, 500 
l<j, 399 
5,5,267 
204, 335 


9,740 

485,326 
1, 70.7, 129 
1,204,316 

'3H2,835 
l,22f^, ,528' 
5, 043, 118 


23 

24. 2' 
29.7 

^2l':l 

23.3 
22. 2' 
24.7 




miijois - -'-T^T *,*....«....*■. '..•«•«■*.•....• 

Wisconsin ............. . . . .... 

IV'esteii^ Stsifiec),^.... ...... a. 

Miniie^ta r — . « -<-•....•.-•'• r - --^ -«--••• • 

*P W'ft- .-!«.. a... .....ja........' 

3!^i^|1^tlTi.r»...T*<-**>------'>--fr*^'^'r 

]|^ai3t^a9 if i i» .•••«.■.. ^ . - 
Nel>ra^ka-«...^..^. ..^a.... 

Traus-lifisai^sippi Sti^t©a.,.f-....,.. 
CaHfoT*iiia- r ^ . - 

' iJtali' . . , . t . - . ^ ... ' . . . - - 


5,515,939 


165,038,579 


29.9 


408i 502 j 10, 062, 987 


?<6 


617, 469 
1,607,577 
968,473 
435,859 
250, 457 
23,023 


23,382,158 
50, 610, 591 
20, 670,958 
8, 180, 3^-5 
6, 555, 875 
640,900 


37. 9 
33 6 
21. 3 
18.8 
26.2 
27. 8 


116,020 
198, H61 
, 6, 472 
23,993 
115,201 
4,112 


2, 972. 965 
4, 022, .588 
123,031 
300,273 
1, 744, 686 
107, 116 


25.6 
20.2 
19 
12. 5 
15, 1 
■36', 


3, 802, 858 


110, 040,867 


28.9 


464, 659 


9,270,659 


20 


49,947 
151,624 
5,937 


1,341.271 

4, 385, 650 
■ 186,860 


26.9 
28.9 
31.5 


586,340 
29,311 
19,399 


12, 579, 561 
920,977 
513. 470 


21. d 
31.4 
26.5 


207, 508 


5,913,781 


28. 9 


635,050 


14, 014, 008 


22. 1 


19,525 
9,237 
37,963 
78, 226 
34, 691 
13,197 
29 
822 
267 


< 418, 082 
156,527 
1,571,706 
2, 217, 132 
: 900,915 
462,236 
564 
22,512 
7.440 


21.4 
16.9 
41.3 
28. 3 
36. 5 
t5 

19. 4 
27. 4 

27 9 


11,268 
S, 548 
14,680 
16,156 
1,323 
8,291 
' 12,,404 


217,140 
50,053 

566, 537 
.,277,424 
39.970 

274.750 

239,051 


19.3 
19. 6 
38.5 
17. 1 
30. 2 
33. 1 
19.2 


rizona . . .... 










The Temt6ri©8L..,.-.,.,^......,... 

Total States and Torritori6» ........ 










183,956 1 5,757,114 


31.3 1 66,670 


1,664,925 


25 


16, 144, 593 j407, 858, 999 


25.3 1 1, 997, 717 j 44,113,495 


22 



Average yield per acre of rye and hucJcwhedif 1879, 





'Eye.' ■ 


Buckwheat. 




g 




s 


t 

0 


0 


1 






m 










Kew Ha,nansi}ire. , , , 
Vernidiit': 


9, 161 




'12- 2 


20 135 


382 701 


19 


a! 218 


34,638 


10'. 8 


■.,'.41535 


94^090 


20,7 


(f, 319 


71 733 


11 4 


17 ■ 649 




20. 2 




21,6^6 


213', 716 


9;0 




67,117 


11.9 


Khode I slaxid. ............ ........... . 


1,270 


12, 997 


10. 2 


105 


1,254 


11.9 


GoDneGtieut .\ ........... ^ . ^ -p — - . 


29, 794 


370,733 


12.4 


11,231 


137, 563 


12.2 




64, 428 


730, 215 


11.3 


59,272 


1, 039,343 


17. 5 




244, 923 


2, 634, 690 


10. 8 


291,228 


4, 461,200 


15. 3 


Jitew Jer9t*y . . . . . i . . - w . . ... - .■ 


106,025 


949, 064 


8.9 


35,373 


466.414 


13. 2 




398,465 


% 683, 521 


9.2 


246, 199 


3,593,326 


14. 6 


J^ortii Miadle States - . ^ - • - ^ - 


749. 413 


7 967 '-J?*! 


9 7 




8 59a fl40 


14. 9 






5, 953 


7. 7 


397 


5, 857 


^' iCs 


MaryJaad 


83, 405 


288; 067 


8*9 


JO, 294 


136! 667 


is! 3 


Virginia — 


48, 748 


324,431 


6-7 


16,463 


136,004 








618, 451 


7.5 


27, 154 


278, 528 


10.3 


IsTortili Carolina .••>■•* 


61,053 


285. 160 


4.6 


5,725 


44,668 


7,8 




7 152 


27 049 


3. 8 






Georgia . 


25,8543 


l6li716 


3! 9 


58 


402 


6.9 


60f 


: 2, 065 


4. 9 






















96,S68f* 


416,890 

— ^ J. 


4.4 


5,783 
™_ , 


45, 070 


7.8 

^ — ^ — 


Alabama .-...-...-.,,>.-.-, -y,. 


5, 834 


28,402 


4,9 


42 


363 


,8.6 




806 


5,134 


6.4 










201 
3, $26 


1, 013 
25,399 


5 

7.6 


48 


535 


11.1 


A transits. ... ........ ........ ^ ........ . 


3 290 


22 387 


6. 8 


93 


548 






39'4S3 


156' 419 


4! 8 


4,907 


83, 434 


6. 8 




49,950 


338,754 


5.2; 


5,089 


34,880 


6.9 




17,270 


113, 181 


6.6 


30, 334 


285, 298 


9.5 




89,417 


668, 050 


7.5 


1, 024 


9. 942 


9.7 




29, 499 


389, 221 


13.2 


22.130 


280, 229 


12.7 




22,815 


294, t>18 


12.9 


33, 9 (8 


413, 062 


13.2 




25 400 


SO^i 105 


11. 9 


8 846 


89 707 


10. 1 




192.' 138 


3, 12li 785 


16. 2 


le! 457 


178! 859 


10! 9 




169, 692 




13 5 


34 117 




'St 
p. a 




546,240 


7, 188, 773 


13.2 


146, 856 


1, 556, 204 


10.6 




13 614 


215, 245 


15. 8 


3 677 


41 756 


n A 
i-i. * 


Iowa .................................1... 


102! 607 


1, bis, 605 


14*. 8 


16', 318 


166! 895 


10.2 




46, 484 


535, 426 


11. 5 


5, 463 


57, 640 


10. 5 




34, 621 


413, 181 


11. 9 


2, 458 


24, 421 


9. 9 




34, 297 


424, 348 


12 4 


1, 666 


17' 562 


10. 5 


CQlQrado ^ . 


1,294 


19, 465 

• ■ 


15 


8 


'no 


13! 7 




232, 917 


3, 126, 270 


. 

13.4 


29,590 


308, 384 


10.4 




20, 281 


181, 681 


9 


1,012 


22 307 


22 




641 


13, 305 


15. 8 


372 


e! 215 


16. 7 






























21,122 


194,986 


9.2 


1, 384 


28, 522 


20. 6 


Utah 


1,153 


" ^9, 605 


8.3 










17 


240 


14.1 










518 


7, 124 


13. 8 


106 


2, 498 


23- 6 




2, 385 


24, 359 


10. 2 


321 


2,521 


7.9 




15 


430 


28.7 


34 


437 


12.9 




354 


4, 341 


12. 3 














WvoBiing: 


6 

301 


78 


13 










3, 704 


12.3 


















The Territories 


4, 749 


. 49,881 


10,5 


461 


5,456 


11. « 


Totftl Stat<^ and 'jCerritoriefii. . ^ . -> , . 


1, 84^, 303 


19,831,595 


10.8 


848,389 


11, 817, 327 


12.8 
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SEBDIKG OF WHEAT. 

In an investififattoii concerning the metliods of seeclihgr winter wheat, 
it is shown how widely the time of sowing or drilling varies in the 
ran^e of latitude from 3(P to 42^, covering a period of fonr months 
fic*oni AugU8t 1 to December 31. In California excefitional condftions 
exist, and, except in cases where summer fallowing is praxjtioed, seed- 
ing must wait for the rains to soften the ground, and continues nearly 
or quite through the rainy season, say from November to February. 

In the Mi(ldTe and VVestern States wheat-growehs commence drilling 
in the latter part of August f in the Giilf States/Septeittter is early, 
and the work may be done, at the conVenietice or preference of the 
farmer, during the autumn until Christmas, The length of the seeding 
season is greatest in the most southern latitudes ; in Texas its e^xtreme 
duration is fi'om September 1 to March 15, admitting of planting duritig 
the entire fall and winter. The average or middle date, repreHeiHing 
the seeding of half the breadth, is the 16th of September in New York, 
the 20th in Pennsylvania, and 28th in New Jersey. Delaware, Mary- 
land, Virginias North Carolina, Kentucky, Tenuessee, and Arkansas 
find their average date in October ; Georgia and all the Gulf States in 
November. The table showing the tune of seeding and proportion 
drilled is as lollows: 



states. 



Bate of seeding^ 



Average 
date of 
seeding. 



Drmed. 


Broad* 
copied. 


Percent 


P&rmtt 


5 


06 


52 


48 


50 


44 


70 


30 


76 


25 


63 


37 


30 


70 


8 


92 


1 


99 


2 
6 


98 
94 


1 


m 




99 


A 


89 


2 


9$ 


15 


85 


40 


60 


31 


09 


78 


23 


52 


4B 


81 


19 


71 


29 


5S 


43 


73 


27 



COUDfieticut ....w. 

Kew Vol k. 
KewJeiwy 
^eiinsylv'aiiia . . . . . 

IJbTh wji re ......... 

Msiryland ... 

Virtriliia 

North Carolina 
South Carolina..-. 
Gr«M)rgia. J-...-.... 

Al;U>ama ......... 

MI«8iH9lppi ...... 

Louisiajaa. ^......^ 

Tt^xna 

A rkajiftas ........ 

Tt^ivnessoe . ....... 

Wt^st Virginia . ... 

Kentucky . - 

Ohio. ... . ...... ... 

Hichij[an ......... 

Indiana. ...... 

Illinoig 
Misaowri 

ILansas ........... 



September 1 to November 1... 
A ugus! 1 5 t o (>< • tober 30 ..... , 
Au-Ust 28 to November 10... 
A u^iht 20 to Oct« th^v 20 
Stiptenilier 20 to October 10 .. 
September ! to l>ec«'ml>er 1 .., 
Auf;ut»t 2Q to November 25... 
St^pteraber 1 to January 10.... 
Octobiir I to Jannarv 1 , . , 
Sfpt ember 1 to January 10 ., 
September 1 to December 20 
Se ternlK^r i to December 1 . . . 
September 1 to Novenil)er 20 
Sei>tember I to Mareh ,15 . . . . . , 
September 1 to January 15..., 
Aajxiist 1 to DeccinberlS 
A iifiu at 20 tQ November 15 . . . , 
A ujiTiFt 25 to December 20 .»., 
Anpi8t 1 to November 20- ...; 
Au^ffust 20 to November 15..., 

Auffuat 15 to November 15 

A u^ust 20 to November 10 . 
Arijornst 15 to December 1 ...i,. 
Au^iiist 1 to January 1 ........ 



Sept. 25 
Sept 16 
Sept. 28 
Sept. 20 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Nov. 
Nov. 
Nor. 
Nov. 
Nov, 
Oct. 
Get .- 
Sept. 30 
Ovi. 1 
S*pt. 20 
Sei>t. 17 
J^fpt, 19 
St^pt. 20 
Sept. 25 
Sept 23 



PEOPGRllON OF DRUuLl^D ANB ADVANTAGES OF DEILLINa. 



The area seeded with the drill amoiiiits to 57 per cent, or fonrteen 
million acres in the above-nam^ States, leaving above ten niilliou acres 
sown broa<lcaHt, and mainly by hniuL In tlie si>ring wlieat region of 
the LNortli west the drill is less iiseiU thongh its use is increasing/ Tlie 
broadcast seeder is also employed to facilitate the work, yet nmch of 
the iacrea^e is t>own by hand in the old-fiishioned style. On the Paciiic 
coast the drill has a liinited use. " 

The qucstlou of drilling or broadcasting is virtually one of good or 
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bad husbandry. Wher^ soil is iu rrood tilth, hi<Tb fertility, and free 
fronj stitih obstructions as rocks or stumps, the preferenoe expressed is 
almost invariably for drilling. In those districtii in which custom fol- 
lows c^ra with wheat, the corn is cut and stooked early, the shaded soil 
is moist, aod after stirring surface and brealdug weeds with harrow or 
■cultivatpr, the seed is sown and soon comes up, and produces a fair 
growth. With preparation so hastjiliand superficial, drilling is imprac- 
ticable, and broadcasting a necessity. So in the weedy whestt fields of 
primitive soils given year after year to wheat-gi'owing ; the land is cheap 
and labor dear, and the surface yearly becomes weedier, making drill- 
ing inconvenient and expensive. Then, there are wooded districts where 
stumps for some years prevent the use of the drill; and in eastern ftelds 
rock« are sometimes troublesome; while on steep mountain slopes, as 
in the Alleghanies^ drilling is inconvenient aud little practi 

As to direction of drilling, sonie prefer drills run niiig iiorih and south, 
as a protection against western winds. In other locaitions east and west 
lines are prefeiTed. 

Of nearly seven hundred counties from which reports were received 
on this subject, preterence was expressed for either drilling or broad- 
casting In three-fourths of them, and, as between the two modes, five of 
every six favored the use of the drill. 

As a rule, those who preferred broadcasting gave no reasons for it, 
simply acquiescing in the prevailing eastern of the region. A corre- 
spondeiJt in Callahan County, Texas, asserts that " when broadcasting 
is properly done it is as good as drilling.^ The correspondent for Davis 
Countyi Ptah, strikes the key-note of primitive western wheat-growing 
inctimmending ^'drilling when land is ciear, andbroadcasting wlieu land 
is foiil*" One correspondent naively adniits that he can' t tell why " he 
prefers broadcasting. The most plausible reason for broadcast sowing 
is given hi some flat prairie districts, where surface water will not drain 
off, filling the drill furrows, freezing and destroying the plants. 

The result of this inquiry may be summarised, and the essential points 
presented, as follows: 

1. Our correspondents very generally claim for the drill the fact that 
it tends to a clearing of the surface of obstructions and irregularities, 
the turning under of weeds and the refuse of the previous harvest, and 
a suitable preparation of the soil. 

2. It enables the grower to place a fertilizer in close proximity to the 
seed, stimulating a vigorous early growth, till the roots reach out for 
nutriment to sustain the processes of later development, tillering and 
perfecting of the grain. 

3. Less seed is required in drilling, amounting to a saving of half a 
bushel per acre, which would amount to nearly twenty million bushels 
were the entire wheat area drilled. 

4. By this mode of seeding the grain is put in more evenly, its depth 
is regulated to reach a requisite degree of moisture promotive of prompt 
gennination, and to secure ami)le growth and firm footing of the roots 
and better winter i)rotection. 

5. The plant staits more uniformly, makes a more regular stand and 
eveuer growth; and, when well established, tillers abundantly, if the 
soil is rich enough to give the requisite vigor. In a drought, if deeply 
planted, it comes np more quickly than nuriace i)lanting that requires 
rain before germination, and strands better iu aftergrowth during a dry 
■■season.',' 

6. Drilled land is better drained in winter; the disintegration of the 
drill furrow-sides furnishes food and protection for the plants j the de- 
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pi*es8ion catcbes aiid holds tli6 snows ; While the rid^^ prot^tS 

against the wintry winds. 

7. In the South, and in other districts where piisturing Whtot flddfe 
is practiced in fall or winter, it is fonnd that drilled ^rain ^tiditi^efe 
pasturing with less iiijtiry than broadcast, being more dti^ply andlirnily 
rooted, atid lei^iii} afected by the timmpMng of ciittle or ho^^^^^^^ 
'/ S. ^^Drillcd. wheat usually:7ieldi^ Iflorc, acte ■■There ate, 'few 'eM^- 
tioiis to this statenieiit, Occnrring only where conditio>ns are fa Wsible 
to the growth of grain sown broadcast; The United States censtis for 
the year 1879 sho\Vs about 50 per cent, higher rate of production in the 
wint^er-Wlj^at districts of the Ohio Valley, Where the use of the drill is 
general, than in the Spiking- Wheat region^ Wher0 itstiSe is liniiled* How 
niiich of this difference is due to prevalence of drilling M not be ex- 
actly det«5rmined. 

RATES OP WAGES OF FAEM LABOEERS tS THE HOTTED 

: STATES., 

Thcs first systematic g^iieral investigation of the i*ate of W^agtss pglid 
for farm labor in th<3 United States Was undertaken in December^ 1866, 
by the Division of Statistics of thii Departinent* Sonae thirty y^ars 
previoiisly Mr. H. (?arey had made a careful estimate, from the ^efit 
infortnation attainable, and placed the average wages of the whole 
country at $9 per month, with board. In 1866J from returns enabfatiirig 
about 1,500 coimties, the average rate was i^pund td be $13 j^^^^^ 
board, showing an apparent Mcrease o^^^^^^ in qii6 g^n- 

'eration. ■ A': '/''.„:■''' ' : ■ [ ' ,■" . 

At the same date the ar^^i^a^ irioiifSily bosfcM Waa not 

provided, was $36 for the whole country^ aad for the States 0mplo^^^^^ 
white labor ■ almost eitclttsi Vely,j^28/'// ■■■^ . 

In the neit three years there was a Material decline il th^ fiiiiie of 
farm products, toivhi6h labor yielded irior^ slowly, the aVerag^ 1*06 in 
1869 being $25.13 tor labor without board. Prices had increased iti the 
Sonth, and had been Some\vhat better inaintaih^d in the Esistern than 
in the Western States^ in oonfeequence of the greajj activity 6^ t^ltik 
maniifectnres aiid iron prodiiclicm. The decline, though geherflil, was 
nowhere very great in this period. 

In 1875, another investigation showed a str^hg^r tendency t0 a lower 
rate^ somewhat more pronounced in the West and ih l?3^ew England thaj^ 
in the Middle States. The r^nction in six years had been froip f 32;08 
to $28.90 in the East, from $28.02 to $26.02 in the Middle States^ ^nd 
from'$2.7.01to$23.()Oiuth6,:W,est. ■; , 

The cumniative and ^xtreilie effect of the mbnetarj^ rtJi^ul^ion whfih 
commenced late in 1873 was not reached for several years after. At 
the next investigation, in 1879, the time of deepest depression and d^^^ 
tress of the laboring classes in mannfecttiring indnstly, when si^plhs 
laborers had been thrown into competition \vith farnl iabbr^ a general 
and heaVy reduction was recorded. It was grfea>test BOW iii iti MutaCt- 
tirinif States, atndnnting to 30 per cent in New Bnglahd, 35 in the 
Middle States, and but 14 in the Western. The neighborhoods con- 
tiguous to great niannfacturing centers suffered the largest decrease. 
The artisan«^ of Massachus^ tor instance, thrown out of employment, 
returned to their former occupation in the neighboring St^lei^^tid t^ 
competition with rural labor depressed the rate severely ; thus- the de- 

'■ciiuein M:ait:&e.waS'froiii.$2i5.40,,tO' $18.25; in'':J^w ■;aampMre^ J28^7 
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to $19,75 5 Vemoifttj $29.67 to $19* Ko otiier 8*><5tiOn SliO^ed a 
cliiie of 30 per ceut iu ibur Unforttttiate years. 

The present investigation shows the degree of recovery during the 
past thre^ years of business activity aM financial conM^^ The 
following statement presents the a\^erage rate of wages (without board) 
in employment by the season or year: 





1883. 


1879. 


1875. 


1869. 


1866. 


Eastern States ............... ^ .'^^ . ;i ... .' 

Middle States . ^ , w i 

Scmtli6ni States ........... v. .''U".'.-. j, ....... . . 

Wefttern St-ates ...i........ ....... .i. .............. 

CaJiforma ............. ... . ^ b.. .....>..«.•... ^ . • . . 


$26 61 

22 24 
15 30 

23 63 
38 25 


$20 21 

19 69 
13 31 

20 38 
41 00 


$28 m 

26 02 
10 22 
^ 60 
. 44 50 


$32 08 
28 02 
17 21 
27 01 
46 38 


$33 30 
30 07 
16 00 
28 91 
35 75 



These averages indicate a recovery of the status of 1875 in the W^St. 
a near approach t6 the rate of that year in the l^eW England States, and 
a partial restoration in the Middle* StateSr There is still a decline of 20 
per cent, or more from the inflated rates of the flush times immediately 
following the civil war. 

There is one point, relative to T^ages in the Souths of striking signifi- 
cance, viz, with the same tendency to recede from 1869 to 1879 and to 
ad vanceirom the latter date to th0 present time, the movement is very 
moderate, the decline being only 14 per cent, while in other sectiohs it 
was between 30 and 40. The reason is obvious to those who know the 
history of the labor movement. Southern labor is about half negro 
labor, and it has been gradually and surely impro\TLng in quality, com- 
manding appreciation, So that it brings to-day very nearly the same 
price when cotton is 12 cents per pound as it commanded when cottoH 
was worth 30 cents per pound. In comparison with wages in other 
sections Southern rates are low, because less intelligent and efficient, and 
applied mainly to a single routine of cropping. 

The Chan ges are shown in these approximate percentages of decrease 
and increase of sections : 





Eastern. 

. 


Middle. 


i Western. Southern, 

1 1 ' ■ 






35 
12 


1 30 I ' " ,14 
14 • ' IS 

\ ■ \ 




24 





California is somewhat peculiar in prices, as in crop distribution and 
production. There Was an extraordinay advance in wages from 1866 to 
1869. Since that date the decline has been gradual and comparatively 
uniform, and has continued through the last three years, while the move- 
ment has been upward everywhere except on the Pacific coast. Yet the 
rate is still very high in comparison with that of any other section. 
'[Khe exemption of that region from the effects of the monetary revul 
sion is illustrated by a diagram showing the movement of wages. 
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The followiDK table presents the average rates of wfres of farm labor* 
with ana without board, in 1866, 1860, 1875, 1879, aud 1882 : 

Stat^mmt »1uwin^ ike average monthly rate of wages, ike pear, for the years reBpeotlvelg 

named. 



States. 



Main© — 

Vemiont 
MABsachnHettfl . 
Bbode iBlaud ... 
Connectii'tit 
Hew York 

Kew JerfiBj , 

PeBneylvaiiia.-. 
Delaware ....... 

Maryland. 

Tfrginia ... — . 

Koi-iJa Carolina 

South Carolina.,.. 

Creoreia 

J'loiida. 

AlabM ncia. ......... 

MieftiBeippi ... 

liOHiaiana .-.-4... 
Te^taa^;, J..... 

Arkansas - 
If^nneBHee ....... 

West Virginia.... 

Kentucky 

Ohio..-..,... 

MicliiKan 
Indiana ........ 

UliDtds ............ 

"Wisooiisin 

Mluneeota ......... 

Iowa..... 

MiflHonri .......... 

KaTiHa>8 

JfebKiska 

California ....... . 

Oregon 

Colorado ..... 

Utah 

New? Mexico....... 

, Dakota*...... 



1832. 



1 

I 



$24 75 

25 25 
23 37 
30 66 
27 75 
27 90 

23 63 

24 25 

22 R8 
18 20 
16 34 
13 96 
12 86 
12 10 

12 86 
16 04 

13 15 
15 10 
is 20 
20 20 

18 50 
13 75 

19 16 
18 20 

24 55 

25 76 

23 14 
23 91 

26 21 
26 36 
26 21 

22 39 

23 85 

24 45 
38 25 
33 50 
36 50 



I 



$16 15 

16 72 

16 06 
18 25 

17 00 
17 37 
15 36 
14 20 
14 21 

12 50 
9 89 
9 17 
8 80 
8 10 

8 76 
10 20 

9 09 

10 09 

13 69 

14 03 
12 25 

9 49 

12 46 

11 75 
1« 30 
17 27 

15 65 
17 14 
17 90 
17 75 
17 95 

13 95 

15 87 

16 20 

23 45 

24 75 
27 08 



1879. 



1 



$18 25 
19 75 

19 00 
25 60 
23 00 

23 29 

20 61 
20 22 

19 92 

17 00 

14 00 
11 00 

11 19 
lO 25 
10 73 
13 80 

12 20 

13 31 

16 40 

18 27 

17 12 
12 73 

16 &8 

15 17 

20 72 
22 88 
20 20 

20 61 

21 07 

24 55 

22 09 

17 59 
20 67 
if3 04 
41 00 
35 45 
35 00 
28 87 
22 10 
28 56 



1 



$11 08 

12 30 
11 50 
15 33 

13 25 

14 23 
13 19 
II 53 
11 M 

9 50 
8 96 
7 66 
7 66 

6 66 

7 38 

8 73 

8 30 

9 28 
11 27 
11 49 

11 31 
a 69 

10 94 

10 00 

13 34 

14 64 

12 76 

13 01 
13 81 

15 62 
13 90 

11 84 

13 28 

14 86 
26 27 
23 86 
20 00 
20 50 
13,80 

16 57 



1875. 



$25 40 
28 57 
28 67 

31 87 
30 00 
28 25 

27 14 
30 71 
25 89 
20 33 
20 02 
14 84 

13 46 

12 84 

14 40 

15 50 

13 60 

16 40 

18 40 

19 50 

20 50 
15 20 
20 75 

18 12 
24 05 

28 22 

24 20 

25 20 

25 50 

26 16 

34 35 

19 40 

23 20 

24 00 
44 50 
:->8 25 
38 50 

35 50 
22 75 

32 50 



$15 94 

18 25 

19 37 

20 25 

19 00 
18 50 

17 80 
16 78 
16 16 
11 67 
11 42 

9 21 
8 82 
8 19 
8 79 

10 75 
0 40 

11 25 

12 m 

13 37 
13 00 
10 06 
13 10 

12 00 
16 35 

18 46 
16 14 
16 87 
16 45 
16 36 
16 U 

13 15 

14 65 
14 75 
28 60 
25 07 

21 14 
25 33 
14 25 

20 50 



I860: 



1866. 



$26 25 
32 66 
32 40 
35 95 

32 25 

33 00 

29 28 

32 11 
28 68 
22 00 
21 55 

15 28 
12 76 
11 54 

14 70 

16 10 

15 19 

17 11 
21 37 

18 83 

25 25 

16 81 
21 39 
18 84 

26 35 
31 01 
25 42 

27 32 

30 08 

28 61 
28 39 
24 47 
28 96 

33 25 
46 38 



$16 50 
22 16 

21 40 

22 16, 
20 00 
20 75 

18 6^ 

19 02 
18 05 
13 00 
12 00 

9 65 
7 91 
7 34 
« 70 
10 91 

10 52 

11 21 

12 62 

13 21 
16 60 

11 00 
13 87 

12 57 

16 74 

20 03 

17 03 

17 69 

18 47 
17 94 

17 87 
16 3'8 

18 38 

19 18 
28 69 



I 



$27 00 
32 74 
3^ 84 
38 94 
34 40 

34 25 
20 57 
32 27 

29 91 
24 93 
20 36 

14 82 
13 46 

12 00 

15 51 

18 00 

13 40 

16 72 
20 50 

19 00 

24 21 

19 00 

25 35 

20 23 
28 46 
31 28 

27 71 

28 54 

30 84 

31 65 
28 .34 

26 75 
31 03 
38 37 
45 71 

35 75 
67 50 
44 71 
25 00 
30 20 



$17 44 

22 48 

21 00 

22 - 36 
20 50 
ai 54 

19 3i 
18 98 
18 $4 
13 ^5 

12 76 
9 36 

8 15 
7 m 

9 67 

13 12 
9 80 

11 58 
13 42 

12 72 

15 80 

12 58 

16 4f 

13 65 
18 90 

20 48 
18 72' 

18 72 

19 87 

21 10 
18 87 

18 08 

19 81 
24 04 
30 35 

22 53 
42 12 
26 32 
16 50 
2d 00 



A fair illustration of average wages and average conditions of fiim 
labor ill tbe United States is furnished by the central belt of States bn 
the parallel of 40°, and the changes of the paat fifteen years are also 
clearly shown in the figures which they present Froin Ohio to Io\^a rates 
were nearly ec^ual in 1866, in Pennsylvania they were slightly higher, 
and in Nebraska an entirely exceptional condition existed, iaixnigrants 
pouring in to claiin and possess the free virgin soil, and declining to 
work for wages at any rates, however high. In three y* ars conditions 
changed inaterially, and in nine years, when productioti became abun- 
dant, the rate of wages of Nebraska ranged in line with tbe more e#t^ 
ern States of the fortieth parallelf as we see ; in 1875 the whole range 
of difterence in monthly rate from the AUeghanies to the Socky Mount- 
ains was only $1.20. 

In 1879, the date of lowest prices^ we find a sharp decline hasoccnrPed 
during the four years of business depression, which is wonderfully itni- 
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form in tlie older agrieiiltnrai States— Ohio,^^^^^^^ and Illinois— bnt 
much more severe in the manufacturing State of Peunsylvania, alid 
comparatively small in the newer States beyond the Mississippi, into 
which a stream of imuiigration was pourii^g, requiring food and every 
kind of supplies necessary for farm equipment. 

At this date the tide turned with resumption and specie payments, 
and the present investigation shows an advance all along the line of 
about three dollars per mouth in all the States ea§t of the Mississippi, 
bringing the average nearly up to that of 1875, except in PennHyivama. 
Beyond the Missisjsiixpi the average is higher than in 1875. Jhe fbllow- 
ing statement shows for these several dates, from 1866 to 1882, the— 

Average htonthhj wages of lali^^ 



states. , ■ 


1682. 


1879. 


1875. 


1869. 


1866. 




$22 88 
23 87 
23 14 
23 91 
26 21 


$19 92 
20 72 
20 20 
20 61 
22 (*9 


$25 89 
24 05 

24 20 

25 20 


$28 68 
26 35 
25 43 


$29 91 
28 46 


Ohio 


Illiiioia 


27 32 

28 39 
33 25 


27 71 

28 54 
28 34 
38 37 


NebrasBia ...i*.,....... 


24 45 


23 04 


24 35 
24 00 



The iufluenee of manufacturers upon agriculture is seen in the wages 
of farm labor iis well as in t he prioes of farm production. The rate is 
higher in Massachusetts th^n in any other State east of the Eocky 
Mountains. Jt is seen in the west as well, affecting thei averages of 
States lying side by side. Oyo haa become a manufacturing State of 
considerable importaDce, It is dotted over with citiesof 20,000 to 60,000 
peoplCj largely intei'ested in manufacturing iudustiy. Kentucky, on the 
other bank of the Ohio, is occupied mainly with the pursuits of agricrJtr 
ure. This fact, together with the larger proportion of negro labor, 
reduces the rate of wages. The comparison is as follows: 



Stat-es. 


1882. 


1879. 


1875. 


1869. 


1866. 




$24 55 
18 20 


$20 72 
15 17 


$24 05 
IB 12 


$26 35 






18 84 


$28 46 
20 23 





There is a marked differencein the several districts of Ohio. The north- 
ern belt includes the manufacturing centers-«Cleveland, Toled.;, Oau- 
touj Wooster, Mansfield, and other town8--^and is a seat of pmfitable 
dairy an<l other rural interests. 

The effect is seen in 'a high rate of wages. The limestone district 
lying between the Scioto and Indiana li>ie, and including tiie Miami 
v;llley8, has also several towns prominent in manufacturing interprise, 
like Cincinnati, Columbus, Dayton, and Springfield, and the wages of 
ftirm labor are also high. The country east of the Scioto has iron and 
coal industries, with comparatively little variety in general manufact- 
nn^.s, and a more exclusive reliance upon agriculture. 

The comparison is thus made: 

Per motitk. 

Northern district , ........i.. $2b 96 

"VVeBtern district .1 ^ 24 75 

Eastern di8trict ..^ , -^ii",!!'.!.!!!!!* 22 6^ 

4lA<3-' 
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In popnlatioBj Tariety of industry, and general industrial adrance- 
laent, the northern dist^^^^^ llliDois surpasses the southern. Natu- 
rally the wages of agricultural labor reflect this difference. Dividing 
the StJ*te on the line of counties reaching below the forty-iirst parallel, 
and again on the line of the twenty-ninth parallel, the average wages 
are, respectively, from north to south, as follows: 

Northern district..--.- *.--*-. ----<.•-•-*-• ^nj^ 
Central district --.w..- ---^ ^4 ^ 

SoUtliem district. — 19 87 

Proximity to large cities increases the rate. E^ew Jersey has the 
advantage of extensive manufectures within her limits^ and the added 
advantage of cities itnmediately on her borders holding a population of 
three millions of people engaged in manufacture^ and commerce. The 
effect is as follows: 



' ''Statei. „ 


1882. 

. 


1879, 


1875. 


1869. 


18G6. 




$23 63 
24 25 


$2Q 61 

20 2:2 


$27 14 

30 78 


$29 28 
32 11 


: ",$29' 67, 
: '8S 27' 




2 2 88 


19 92 


!25 89 


28 68 


29 01 



Only in the time of manufacturing depression, as in 1879, d0e§ ^Tew 
Jersey report wages as low as thoaeof Isfew Yorfcj whose rural t<irritory 
extends ' to Ihe great 'lakes.' ' \ 

Whenever other industries flourish, and the number of persons em- 
ployed iri agriculture are fewer than those engaged in other occupation^, 
it is fbund that the wages of fiirm labor are higher than in districts 
more exclusively agrictiitural ; and statistics show, further, that tlie 
prices of fttrm products are ajso higher, and the grosjs and net eariiings 
of the fann proprietor are greater. Wherever from man utactures, niin 
ingjOr commerce the non-agricultural pbpulatiou is^^r^^ 
proportion to the whole people, the law of supply and demand inevitably 
secures a higher reward to ruxal labor, 

TEAWSIENT WAOES IN HARVEST. 

The higher wages in harvest will oniformly be found in the wheat- 
growing Btates of the l^orth west and California, because of the extrar 
ordinary prominence of a single crop, which is an absorbing specialty. 
In the winter-wheat region, Michigan, for a similar reason, oiers high 
wages for labor and harvest. The harvest in the Bouth is a longer 
season, not so exacting in demands for immediate and speedy conclu- 
sion, and wages are therefore lower, relatively, than transient service 
in-the West. • ,' 

The range of rates in the present investigation rims from f 1.05 in 
Alabama to $2*65 in Dakota, 
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Tadle shining tk^ rate of wages df agricultural Uhor per dmj m 



States. 



Maine 

New Hampshire : 
Termoit 
MaAHa^busetts. . . 
lEhode lisland . . . . 

C/Oim4>Gti'Uiit 

IN©w York 

!N«w J©r8t>y...... 

Peiinsi iVaiiia . . . . 

p€>lawar«.. * 

yirgi»ia ......... 

Korth Carolina . . 
Sbnth Ca<rolma... 
0e<)rgia 
jfloridA 

Alabamft . . . . . .... , 

MiBbissippi 
Louiaiaua. 
Texas: y.. 
Arkansas 
Tennesjae© 
West vlrginift..., 
"Eentucky ^. 

Ohio , . . . . , * . , 

Mic^il^aii 

!liidiaiia......,«... 

Iliinois 

Wii^nsiiiik.-..,* 
Minne^ta. ........ 

Iowa ...... 

Hi»80un. -w. 

KaiiBafi ........... 

Hebraslta 

€alift>nii^.. 

Oregon 

Colorado.. 

Utah ............. 

Kew Mexieo 

Wanhingtoa ...... 

Dakotft : i 



18S2, 



If 
^1 



I. 

II 



1879. 



5 

fa 



$1 52 
1 71 
1 75 
1 75 
1 60 
i 65 

1 89 

2 09 
1 73 
1 60 
1 52 
1 27 
1 20 
1 08 
1 10 
1 12 
1 05 
1 23 
1 10 
1 39 
1 34 
1 30 
1 30 
1 54 

1 79 

2 13 
i 89 

1 91 

2 50 
2 61 
2 25 
1 59 
1 70 

1 95 

2 30 

1 92 

2 21 
2 00 
1 65 



3 65 



$1 22 
1 - 
1 ^ 
1$5 
1 30 
1 33 
1 47 
174 
1 30 
1 25 
1 15 



78 
80 

m 

80 
95 
85 
1 08 
1 02 
1 00 
1 00 
1 Ifl 
1 41 
1 76 
1 d8 

1 54 

2 10 
2 16 
1^1 
1 23 
1 35 
1 57 
1 86 
1 50 
1 80 
1 56 
1 40 



3 10 



$1 42 

1 25 
1 29 
1 50 
1 30 
1 60 
1 53 
1 55 
1 33 
1 37 
1 43 
1 16 



98 



1 00 
1 03 
1 30 
1 38 
1 28 
1 26 
1 49 

1 51 

2 02 
1 68 

1 52 

2 11 
2 63 
1 66 
1 47 

1 70 

2 17 
2 2? 
2 02 
2 08 
1 82 

1 00 

2 15 



5 . 

"i. 
il 



$1 09 
96 

97 
1 00 
95 
X25 
1 18 
1 30 
99 
1 00 
1 12 
96 
76 
68 
61 
73 
77 
85 
77 
91 



I 15 

I it 

155 
1 SB 
1 18 

1 to 

2 25 
1 57 
1 16 
1 32 
I 66 
1 76 
1 54 
1 55 
1 43 

67 
1 61 



1875. 



P 

A o 



$1 99 
2 06 
2 28 

1 90 

2 00 
2 06 
2 25 
2 56 
t 01 
1 83 
1 81 
1 48 
1 17 
1 17 
1 29 
1 00 
1 40 
1 40 
1 30 
1 52 
1 50 
1 62 
1 65 

1 79 

2 05 
2 50 
2 20 
2 20 
2 4p 
t 82 
2 57 
1 75 

1 86 
% 40 

2 50 
2 13 
2 33 
2 20 

1 35 

2 40 
2 37 



$1 49 
1 64 
1 85 
1 5t) 
1 50 
1 53 

1 75 

2 03 
1 51 
1 41 
1 34 
121 
1 OO 
1 01 

99 
72 
1 15 
1 00 
1 05 
1 20 
1 25 
1 % 
120 
1 46 

1 60 

2 00 
1 75 
1 83 

1 9« 

2 30 
2 10 
1 43 
1 46 

1 96 

2 00 
1 72 
1 50 

1 75 
90 

2 oe 

1 90 



1869. 



it 



$2 17 
2 37 
2 46 
2 37 
2 37 
2 40 
2 53 
2 63 
2 23 

1 87 

2 16 
1 48 
1 37 
1 15 
1 ?f 
1 25 
1 24 
1 56 
1 54 
1 58 

1 (S7 

2 IP 
1 78 

1 83 

2 15 
2 76 
2 16 
2 34 
2 45 
2 90 
2 85 
2 30 
2 08 
\ 41 
2 82 



I 

if 



$165 

1 95 

2 00 
1 95 
1 75 
1 90 

1 99 

2 09 
1 73 
1 50 
1 67 
1 13 
1 04 

90 
90 
87 
95 
1 27 
1 13 
1 26 
1 40 
1 » 
1 29 
1 38 

1 72 

2 25 
1 7V 
1 94 

1 96 

2 36 
2 24 
1 84 

1 <i3 

2 00 
2 04 



1866. 



$2 02 

1 98 
2 

2 4l 

S 2^ 

2 m 

2 41 
2 68 

2 n 

2 09 
2 00 
1 46 
1 53 
1 25 
1 48 
1 12 
1 27 
1 65 
1 66 

1 65 

2 07 
2 01 

1 78 

2 10 
2 20 
2 62 

tn 

2 41 

3 68 
2 68 
2 38 
2 15 
2 31 
2 65 
2 56 

2 40 

4 If 

3 42 

1 50 
& 00 

2 50 
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Table showing iJte average rate of wages per day, in transient aercicey other than harvesting. 



States; 



1882. 



I 



1879. 



1 



5 



1875. 



im 



I 
I 



im 



1, 



§ 



Kew Ilaimpshire.. 
Venuout . . ....... 

M«s8acliu8etta . t.. 

I!:luid(V Ulaad 

Coenetifcicat • 
STow fork - v...... 

]5f ew Jt^raey 
P(-aiiaylvaiiia.-,-, 
poltiw-at© L . 
M£ir,y land — 
Virginia, f . 

Smith Caxolinii-. - 
Georgia 

Floriaa. 

AMiania. --. 

Mississippi 

Lonlsiiiua 

TexiiS: 

Arkaiiaiws......... 

ToiUH^asiie 
West Virgijiia 
Ki'iitncliy 
Ohio "... 

Indiiina 
IJltaois 

Wi^iCoiielii . — . , . • 

IvW'H- 

Midtiouiji. 
Kiiu&at» 

KebraEka........ 

CaHfotuia... 
OrofCOM "----•^•• 
KeVi^a,-.-. 

Ooloradi* 
TTtah . 
New Mexico 
Dakota, — 
Wyoming... ...vi 



$1 18 
1 30 
1 20 
1 4^ 
1 US 
1 30 
1 20 
121 
1 20 
1 10 
83 
70 
68 
65 
70 
75 

76 
80 

n 
m 

72 
82 
87 
1 19 

1 3i) 
1 08 
1 19 
1 33 
1 37 
134 

1 od 

1 12 
1 21 
1 71 
1 83 



$0 »1 
»7 
90 
1 OS 
1 00 



78 
90 

m 

1 02 
99 
70 
SO 
91 
1 29 
1 00 



$0 97 
98 
91 
1 06 
] 00 
1 50 
92 
99 
96 
75 
75 
63 
58 
63 
58 
76 
69 
78 
85 

% 

69 

80 
■ '77 
1 00 
1 16 

90 
1 01 
1 12 
1 27 
1 12 

67 
1 05 
1 29 
1 65 
1 44 



1 63 
1 57 
1 28 
1 50 



1 14 
1 W 
1 00 
1 11 



1 83 
1 46 
81 
1 54 



$0 72 
74 
64 

75' 
60 
88 
68 
68 
63 
50 
48 
44 
41 
41 
44 
53 
50 
55 
62 
66 
60 
50 
55 
53 
83 
82 
69 
73 
79 
94 
SO 
58 
72 
90 
1 23 



$1 4« 
1 50 
1 51 
1 44 

1 62 
1 50 
1 48 
1 45 
1 37 
1 04 
1 06 
78 

n 

71 
83 
^93 
75 
1 07 
1 6o 
1 14 

Ht 

1 05 
1 ^3 
1 35 
1 55 
1 30 
1 37 
1 42 
1 50 
1 38 
1 07 
1 30 
1 43 
1 84 
1 47 



1 75 
1 80 
85 
1 62 
3 08 



?1 05 
1 12 
1 11 
1 12 
1 18 
1 16 
1 06 

70 
71 
51 

56 
«0 
70 
53 
80 
,74 
84 
80 
GO 
75 
i2 
1 00 
1 10 
95 
1 01 
1 00 
1 07 
1 01 
73 
90 
1 00 
1 30 
1 15 



$1 48 
1 79 
1 76 

1 n 

1 73 
1 87 
1 64 
1 63 
1 43 
1 30 
1 20 
80 
74 
70 
83 
96 
86 
1 10 
1 04 
1 16 
1 36 
1 05 
1 14 
1 10 
1 44 
166 
1 38 
1 50 
1 56 
1 64 
152 
1 44 
1 56 

1 62 

2 13 



1 16 
1 40 

'50 

1 08 

2 36 



$1 05 
141 
1 28 
1 37 
1 18 
1 37 
1 10 
1 15 
1 04 
95 
77 
65 
40 
60 
60 
72 
01 
90 
83 
' 84' 
" 1 02 
C8 
79 
77 
1 05 
1 17 
1 01 
1 13 
1 15 
1 18 
1 13 
1 02 
1 12 
1 26 
1 60 



$1 49 
1 67 
1 7^ 
1 83 
1 83 
1 75 
1 75 
1 68 
1 £9 
1 31 
1 31 
82, 
72 



1 00 
78 
1 34 
1 08 
1 31 
1 34 
1 15 
1 31 
1 21 
1 54 
1 78 
1 45 
1 62 
1 78 
1 75 
1 62 
1 44 
1 65 

1 93 

2 26 
1 75 

3 00 
3 29 
2, 27' 

1 00 

2 00 



$1 i:i 

1 2C> 
1 32 
1 38 
1 33 
1 29 
1 23 
1 20 
1 10 
94 

m 

57 
50 

■ 45„''' 

70 

74'', 
. .55' 
89 
TO'' 

^.88 

''92' 
''8^5," 
1 13 
1 30 
1 (Ki 
V21 
1 2H 
1 35 
1 10 
107 
1 1^ 
1 45 
t 72 
1 40 
3 50 

1 'm 
1 

'. m 



POPULATIOiy. 



The fotlo-wing a-m results of the census of popiilation of the Frilted 
States iu June, 1880 : 

persons - - . - - - - - » - - ^ -r -r • SO, 155, 783 

Areas in square miles.--- ...^..^ - 2, 900; 170 

FaiiiiUes.---.. — — ... ...... ?*^-*Qj'S 

D vvollings . Jf ^ — , - - - - . • . . ^ - - * . - * • . - . . - . a, wp, iiVZ _ 

persoiis to a sq nate mi le - * 17, 

Faniil ies to sq n are mile . 3, 43 

BweUings to a square mil© ... o^'S? 

Apres to a person.^ --.> -.-- - — lo^'fii 

Acres to a f^-niily.. - — >-i'-f> e'er 

Persous to a family:.-..- -i— — 5,04 
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The classiflcation of total uipnbers of the population by a^jfe and sex 

' in 'as .follows : : : ■ ■ 



All classes. 



Totat 



Males. 



AH age«. ....... 

Under 1 J' ear ......... 

1 yt^ar -A....... 

2 y cara 

3 years.,.,,......,... 

4 years .............. 

tJmier 5 yeara- . 

5 to S yeftrs. ........ 

10 iU)14yfr»ar8..^.p.,.. 
15 t«* 19 years ........ 

20 to 24 years ......... 

25 to 29 y e jir a 

:io to34 yem-a.......:. 

iiS ioSy years 

40 t«44 years. 

45 to 49 yt'ara. ........ 

50 to 54 ye«rs. 

55 to 59 y eai-s ......... 

00 to G4 years . 

f)5 CO 09 yeatB.-... 

70 to74 ytars......*.. 

75 to 79 y ears .... , . . . . 

BO to 84 years. 

85 to 89 Years ........ 

90 tOB4 yi^ars......... 

05 10 99 yeara ...... ^. 

lOO years md pvep— - 



50J55.783 



1, 447, 
1,256,95« 
1, 427, m 
1, 381, 274 
1,401,217 



6,914,516 



479, G60 
715, 186 
Oil, 415 
087, 772 
0$0, 621 
308. 943 
000,419 
4tJ8, 811 
089, 445 
839, 883 
271,434 
1( J4 219 
725. 878 
495,442 
281, (*65 
146, 3(52 
49, 835 
1«, 100 
4,763 
4,016 



25, 518, 820 



734, 034 
6:J8,032 
726, 038 
697, 209 
712,406 



3, 507, 709 



3,275,131 
2, 907, 481 
2,476,088 
2,554, 684 
2, 109,741 
1,744,308 
1.527, 159 
1,^13,773 
1, 078, 695 
966, 702 
674. 927 
584, 858 
^9, 498 
250, 001 
138, 601 
67,941 
21,908 
6, 351 
1,855 
1,400 



24,636.963 



713, 959 
618, 924 
70lj 048 
684, 063 
688,811 



3,406,807 



3,204,529 
2.807,705 
2,535,327 
2, 533, 088 
1, 970, 880 
1, 624, 635 
1, 473, 260 
1,225,088 
1, 010. 750 
873,181 
596,507 
519,361 
346,378 
245,441 
142, 464 
78,421 
27,927 
9,749 
2,908 
2J07 



FARMS OF THE UNITED STATES. 

The increase in nuraber of farms, in decennial periods, as shown by 
the national census, is as follows : 

1850 -..„ 1,449,073 

iSfJO,... « 2,044,077 

1870 2,i>59,985 

1880 4,008.907 

It is the distinctive peculiarity of American fiinn occupancy that the. 
tillers of th^ soil are owners of the land. Foreigners come here not to 
become tenants, but proprietors. They move directly onward toward 
the fr^e government lands, which furnish a vital inducement to immi- 
gration. They go West rather than South ; first, because they can ob- 
tain the best lands in fee simple, and not as renters ; and a second con- 
sideration is the fact that prairie lands can be selected which can be 
opened and made productive the first year. Therefore we find that 
2,984:,306, or alx)ut three-fourths of all in nuraber, and a far greater 
proportion of the total value, are occupied by the owner. Then there 
are persons temporary occupants of holdings for various reasons ia 
the Northvand in the South a large number of freedmen who are averse 
to working for wages, and unable to own and stock a farm, who ara 
compelled to work the land for others* Preferring semi-proprietorship 
or a sort of partnership in the produce of the farm, there are 702,244: 
who occupy land on shares in various proportions, accordiug to the 
fertility of the soil and the conditions of the partnership, as to furnish- 
ing ami feeding of farm animals, the use of implements, &c. The fol- 
lowing figures will show how much sinaller are these farms, whicli 
are usually fragments of original farms of greater area. The number 
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rented at a fixed rental in money is very small— only 322,357, The foh 
lowing statement gives the classification by sijze and also by tenure: 





Whole riam- 


Occupied by 


Kented for 
i|a.()]iey. 


Kemtedon 
bliares. 


Updfir 3 acTfiS --••••••••••--•-••«•"•■•»■"-.-'•» 

10 aof&6 ind uBt^t^r 20. 

20 acres Ami unSer 50 . - 1 . i .... a r - - - - • - 

£f4 acies ami under 100 * 

lot) a^jWs and under 500 

§00 ftf5lbe8 and ni^det IfOOO. • 


4. 352 

134, 8«9 
254,749 
781, 474 
1,032,910 
1,695,983 
75,073 
28,578 


2,601 
85, 456 
122, 4U 
460,486 
804, 522 
1,416,618 
^6,447 
25,765 


875 
22, 904 
41, 522 
97,3<J9 
69,663 
84,645 
3, 956 
1,393 


, ' ,876 
26 520 
90!8i6 
22;V589 
158,725 
1S4,720 
5, 569 
M,421» 


Total ■•1 


4, 008, 997 


2,984^306 


822, 357 


702, 244 



massifimtUm of farms in the United StaUSf h/ size. 



Statei. 



Hiim1i>er. 



Atizmgii. .-.,>• -'^y •> • 

' Ai|!fcf^',tl3^8 »■« - • • • • •> - ■ 

CMifoTDia ..... — - . 
Colorado 

Colineictiotit • 

Diikota...-., - 

Delaware .... - * . • • 
District of Columbia , - 
Florida...- 

Idubo 

ni mia-.-T... T--- 

Iildiiii;ift - . - - 

IO#'fl --------- - 

,KaiiiR?i8'^--.. 

Kentucky 

lK>ms iaaia ........ ^ — . - • 

Mkilio 

lifarylaiid 

M aa^etohnset ta . 

MiisHgm: i - 4- ^ - - * - - . 

iliiiaesota. v—- - — ~ - 

Mi.^j^Bip|>i. . . .:- 

Missbtirl . . • 1 

MoiCit^na 

KeHi^sfca' ........... 

Uevada . . , - 

3#e^ ttjrttii)»liir0 

He'W* ' J'«ir8;»y — - - - . -i- . 

few ^eidco — ■ 

itortti Carolina - 

Ohfo 

Oregon.. .....^ 

Peiina vlvania 

Ehode lalaiid ........... 

Soiitli Cai'tiliiia - u . ^ . ^ , . . 

Tt»i:mes86<^.-... ..j- 

'''Tex:ti«-.. .--vi 

; mall'' 

Veftgont 

Vtrgjai W .'i, ^ > i - 

"W^ftkin^oB 

Vfeet; VitKiaiii 

Wy omin^g . .... - - . . - - . 

a:iie United States. 



135,864 

94,433 
35,934 
4,506 

3&598 
17,435 
8,74t 
435 
23.438 
138, 626 
1,885 
255, 741 
Ifi4.0l3 
185, 351 
188, 561 
166, 453 
48, 2<fe 
64,309 
40,517 
38, 406 

m, am 

92,^86 
101,772 
215,775 
l,5i9 
63, 387 
':1.4Q4 

32, m 

34, 307 
5,053 
341,068 
157,G0{» 
247, 189 
- .16; 217 
213,542 
6,216 
93.8fe4 
105,650 
174,184 
9, 45'i 
35,^2^ 
118, .^17 
6,529 
62, 674 
134,323 
457 



,.277 

"if 

14S 

■'34' 

6 
4 

"69^ 
101 

"m 
200 

123 
62 

313 

100 
05 

ISl 



36 
84 
122 

"45' 

*iii 

64 
14 

370 
277 
212 
13 
250 
"12 
118 



4, 008/907 



18 

5' 
lOl 
13 
64 



T 



I 



g 

1. 



8,697 

'2,070' 
1,064 

36 
311 

*i,*3oi' 

3, 110 

'4,176' 

4,663 
2, 063 
997 
6, 759 
1,848 
2,039 
2,760 

^,731 
604 
2,336 
3,460 

'""355 

"i'721 
2(342 
1,633 

14, 543 
7,273 

10,951 

m 

14, 017 
418 

loss; 



13,05^ i 41,721 



10,780 r 19, 282 
l,43tk ! 3,475 

'"§^247'! "7, 288' 
63 i 210 
■ , -.v4S4 I 1,205 

"* 2,* 456*1**7,' 640 
8,694 j 3«.524 



416 
1, 488 
7,01^ 
74 
2, 797 

a, 516 



^,299 
8, 019 
3,334 
1,658 
13,728 
6,'t08 
3,132 
3,293 

'i'eii 

952 
11, 936 
8,647 

■"'7P8' 

"§,6i6* 
3, ^21 
1,055 
17,229 
1?,314 
14, 157 
2W 
16,S74 
607 
12. 51^ 



1,313 
1,767 
9, 663 

, 71 
3, 463 
3^200 



46, 594 
43,4<>3 
23,488 

9,539 
30, 673 
12,626 
11, 489 

5,94s 

'i.^6$9 

8, 0<V3 
26,836 
43, 736 

'i,36i 

"5,662 
7, 682 

849 
40,386 
34/148 
49, 365 

679 
38,331 
1, 391 
27>517 



26,447 
2i,"787 



44, 2^ 

37,976 

26,,: 214' 



3^688 
3,97:1 

I9,3'i2 
207 
8,488 

22,718 



8, lOT 
547 
2,M9 

'i'ssi' 

26, 064 

76,' 080 " 
64,030 
58, 519 
31, 678 
40,594 

8,501 
22, 025 

7, 768 

'55,777' 

25. 530 
19,318 
58,030 

16,^2 

*8,7le" 

9,617 

. 4m 

70,661 
34,007 
78,298 

1, 72^ 
63,927 

1,766 
13,612 



4,645 

'l^7i3 
3, 108 



9, 511 
16, 253 

4, 631 

'6,562 
53, 635 

72, 103 
95, 163 

9:^, 823 

69, m 

15, 031 
25,035 
19,702 

45^391' 
56, 375 
35,493 
97,359 

is, 446' 

10, ^?74. 
919 

'»^,273' 
61, $06 
92,645 

11, -^oi 
78^,877 

2,0*49 
27, 735 



133 
249 



652 
7,017 

'3'249 
1, 320 
2, 298 
1, 169 
3, 802 
2, 159 
378 
728 

'"m 

741 

3,9;i6 

3,536 



2,(^56 

7,'82'2 

mi 

U,4QX 
44,719 



It 91 6 
19.785 
6^,1 ill 

5, 2t}9 

So, m 

60,296 



666 

"*385 
147 

; "56 

1. 815 

5,0tS3 
1,309 
1, 280 
922 
48 
3/093 



.36: 
583 

5,561 
2.53; 

2,ti55 

m 



umoB.1: OF THSE sa'AimTiciAN, 



6^ 



(1879 Censns.) 





Acrea. 


Sugar. 


Molastses. 




6,627 


Hhds, 

94 
1, 273' 
601 
171,706 
IS 
229 
4,951 


Gallons. 

795.1,99 
1,029,8SS 
1.565,784 
11,6S6,248 
536,625 
138,944 
810,605 






15,053 
181,593 
■■V -4, 5'55:,- 
1,787' 
10,224 




Mississippi j , ,.,.„-,............--,...,.,„.,.,,.,..,' 






227, 776 


178,872 


16,573,273 





EieE. 

(mi Census.) 



■ ■ ''States.,' .. 


■,.■.'■■: ■■■ 


bounds. 


Average 

■''yield , 


^abanm ...... ^.^ 

jFloridii..... .. 


1.579 

2„5S1 
34,973 

42. eoo 

3, 501 
10, 846 

78, m 

335 


810,880 
1,294,677 
25,369,687 
23,188,311 
1, 718, 951 
6,609,191 
62,077,515 
;:6-2,152 


' ^ m 

' ; . m 

491 

■ ' B\t 
664 

,'■.186' 


XoTiislana ... j . 
Mmth Carolina ........... * * . * ^ ....... ^ ....... » 


^^Xft9 »<....•....«....•••■« ......... 


Xoti&i. .... « a. • K a V 4^ ^> a .... H *» a *«#*'.*.:•.•* ..Vv*^ ^ 


174,173 


110,131,373 


,;;>;', ■ m 



mOOMPLETB EETFR3^ OF STATE ASSESSOES. 

Pew of the States, through assessors or other officers, niake any pre- 
tense of obtaining annual statistics of farm crops or evm farm aaimals. 
Some of the more enterprising, mostly in the West (probably because 
of the greater loca-1 prominence of agricultural production), have for 
several years collected and published such statistics. The effort is 
worthy of high commendation, and important results have followed it. 
It has done much in educating the people in statistical methods and 
the profitable uses of farm stativStics. It is unfortunate that assessors, 
who precede the tax gatherer and decide the extent of his levy upon 
the results of rural industry, should generally be the agents for this 
purpose. The mind of the less intelligent cannot avoid some degree of 
stisjiicioh that taxation will be iix proportion to their crops and live 
stock ; and their statements, if estimates, will incline to conservatism. 
This is a natural theory, and it is found to be a proven fact. As edu- 
cation im general and statistical intelligence in particular shall be ad- 
vanced this difficulty will diminish. It is decreasing, and in some States 
the approximation to fullness of returns is becoming close. 

Comparing State returns with the United States census, it is found 
that they are always lower in aggregates than those of the national 
census, and in States where the work is of recent origin or careles8ly 
executed tlie dit:iparity is still greater. Generally the labor is unpaid 
in State enumerations, and that fVict is often openly made the excuse 
for failure to report with full completeness. The Iliiited States census 
was formerly taken under tlie direction of United States marshals who 
were selected for other duties, and the work suffered inevitably from 
this eause, and was^^ in a measure, incomplete, though still fuller than 
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State returns. The recent national census lias been taken under better 
auspices, anU is nearer complete in returns tkau any former Federal or 
State enimieration in this country. 

The following table presents a comparison of results which will illus- 
trate the idea here presented. It will be seen that in Oh io the average 
yield of corn is 34.1 busliel per acre in the Federal and 34.3 in the State 
census. Wheat averages 18 and 17.7 bushelSj respectively. This is 
very close; but the acres are more in the former case. In Michigan it 
is 19.5 to 19.3 for wheat; 33.9 to 34.2 for oats. In Illinois the corn aver- 
age is identical in both enumerations; barley, 22.2 to 22.7. So in Min- 
nesota; tb ere is little differeiice in yield per acie; and the acres and 
bushels are l)roportionally larger in the national census. This is the 
Sn variable rule, showing that certain farms, neglected by the assessors, 
have lailed to appear in the' aggregate of production. The loss is in 
some cases 8 per cent., in otherj^ 10 or 12, and more in minor crops, like 
potatoes, and greatel* in some States than in othei's. 

In the case of corn, in Michigan, there is another cause of difference, 
the vicious habit of reporting bushels of ears instead of bushelis of 
shelled corn. In this case the census may be somewhat at fault in the 
yield per acre, for, though enumerators were directed to return corn as 
Shelled, there were many who returned ears as shelled corn. It caused 
a troublesome investigation, and the throwing out of 4,OUO,0Q0 bushels 
of cobs. But there was doubtless more that could not be proven to be 
ears, which remained to swell unduly the aggregate. For the same 
cause, the State returns must be equally inaccurate. It is to be hoped 
that Michigan farmers and State officials will learn to report the yield 
in the treasure recojiniz^ 

There is one exception to the univ'ersality of this rule of lower aggre- 
gates of State returns. Kaiisas is higher in eyfery instance, and in wheat 
and oats i^d much higher as tb iuvalidate seriously the correctness eitiier 
of the Federal or State figures. It would be inyidibus to theorize upoii 
the cau)36 of isiich discrepancy. 

INOOMPLETE RETURNS OP STATE ASSESSORS. 

■KENTUCKY. 



Crops. 


Uiiitcd States census. 


State assesBors. 


Acres, 


Buahela. 


Yield 
per acre. 


Acres. 


Bashels. 


Yield 
per acre. 




3,021,170 
1, 160, 108 
20,080 


72, 852. 263 
Il,3p6,ll3 
4d6, 326 


24.1 
9.8 
24.2 




51,006,204 
,7,OI8,4:i7 
393,795 




Baiiey .... . .> ^ ....... . 






' OHIO,. .. , ■ ■ 


Outs - 


3,281,923 
2, 556. 134 
910,388 
29.499 


111, 874, 124 
46, 014, 8f}9 
28, 664, 505 
38i4,2a 
1, 7:07, 129 
280,229 


84.1 
18 

31. 5 
.13.2 
29. 7 
12.7 

'■ 


2. 824, 480 
2,318,260 
840,001 
26,506 
51^688 
17,926 


96, 908, 800 
41,052,120 
25,524,699 

318,995 
1, 475, 6;{7 

217,127 


34.3 
17.7 
30.4 

12.4 




Wheat.,. 

Oats ..................... 


919,792 
1,822,749 
53!i, 187 
54,5U6 


3S, 461, 452 
35, 532, 543 
18, IfiQ, 793 
1,204,316 


35.3 
19.5 
33.9 
22.1 


742, 859 
1, 605, m 
440,723 
44,006 


21,382,061 
30, 9K3, H40 
15, 089, 855 
991,659 


28. 8 
19.3 
34. 2 
22.5 
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Xncomplete returm of State a89€$8oar8--Qontmned. 



Crops. 


Fnited States census. 


State assessors. 


Acres. 


Bushels. 


Tipld 
per acre. 


Acres. 


Bushels. 


Yield 
per acre. 


Wheat...... 

Oats . ... ..... ... 

Eve .. ... 

Barley 


9, 019, 381 
3, '18, 542 
1, 959, 889 

mf38 

55,267 
16, 457 


325,792,451 
51.110,502 
63, 189, 200 
3, 121, 785 
1,229.523 
178, 859 


36.1 
15.9 
32.2 
16.2 
22. 2 
10. 9 


7,.'>92, 152 
2, 702, 380 
1.703,843 
166,915 
43,2i;7 
10,786 


274,161,028 
46, 388, 774 
61,t,H5i473 
2,618,893 
9s'0,250 
112 180 


36.1 
11 2 
36.2 
15. 9 
22.7 
10.4 


■ ,, • ... _..,..„ ,_ 

' \min1;esota. ■ 


Wb^at.....^.. ...... ........ 

Oats ... ................. 

gyo,.......,...,,.^. .......... 

BHrley ... , 


43??, 737 
3, 044, 670 
617,469 
13,614 
116, 020 
3, 677 


14, 831, 741 
34,601.030 
23, 382. 158 
215,245 
2,973,9 55 
41,756 


33,8 
11. 4 
37.8 
15.8 
25.6 
11. 4 


379,766 
2, 762, .521 
567,371 
11, ,534 
96, 9'>1 
3,380 


12,939,901 
31,218,634 
20,667.933 
172. 887 
2,423,9:^ 
33,163 


33.95 
11.30 
36-43 
14.98 
24.87 
9.80 




Wheat - .... . ...... .... ...... 

By©.........,:...,.... ...... 

Barley.. 

Buckwheat - , . . . 


3, 417, 817 
1, 861,402 
435. 859 
34,621 
23, 993, 
2,453 


105,729,325 
17, .324, 141 
8,180,385 
4l3il81 
300, .273 
24v421 


30. 9 
9. 3 
18. 8 
11.9 
12.5 
9. 9 


2, 995,070 
1, 932, 798 
573, 982 
43,675 
45, 851 
2,817 


108, 704, 927 
20, 550, 936 
13, 3l.'6,(J37 
660,409 
720,092 
41, 306 


36.8 

i:l 

15.1 
15.7 
14.7 



POjiK PAGKIKG, 



As maize is the national crop, found everywhere except npon the 
highest elevations, so the hog is the x>riiicipal meat-prodiiciug animal in 
Americaj and Americans tlie most voracious pork -eaters in the world. 
It is the best evidence of the healthfuluess of our swine that we are 
obliged to go to Europe for testiniony to iu discredit. 

Number of hogs packed iri the West for the twelve months ending March I for eleven years* 



** 

Tears. 


Summer. 


Winter. 


TotaL 


Ket weight of 
hogs. 




Number. 
250,000 
506, ,500 
1,062,916 
1, 200, 444 
1,262,343 
2, 307, 866 
2,f>43, 120 
3,378,044 
4, 051, 248 
5,323, 898 


Numb&r. 
4,831,5.58 
5,410,314 
5,466,200 
5, 566, 226 
4,880, 135 
5,101.308 
6,505,446 
7.480.648 
6, 950, 451 
6,919, 456 
5,747,700 


Nitmh&r, 
5,081,558 

5, 91.5, 814 
6,529,116 

6, 766, 670 
6, 142, 478 

7, 409, 174 
9,048.566 

10, 858, 792 
11 001,6!)9 
12. 243, 354 
10,551,449 


pounds, 
1, 146,033,38S 
1,353,564,283 
1, 369, 640, 599 
1, 364,512,267 
1, 286, 301, 741 
1, 526, 357, 390 
1,955,160. 434 
2,256. 158,994 
2,2 3,594,018 
2,420,361,997 
2,097,679,157 






















4, 803, 689 
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ProdiirA and ei(i;port of meaU^ 



Tears. 


Troductlon of 
meat and 
lard. 


■ 

Total product 
exported. 


Exports. 


<X) ' 

"^-^ 


Bacon and 
hams. 


Pork. 


Lard.' 


1873 

1874;;."."!.'".'-"'" 

1877........ 

1878... 

X880 « •.wmmm imm 


Pounds. 
1, 002, 149, 890 

1, 137, 610, 205 
1, 153, H52, 707 
1, 2;H, 614,441 

1, 316. 663, 107 
1,766,685,129 

2, 002, 917. 5^0 
2,057, 755, 512 
1,952,307, 600 


Pounds, 
531, 563, 511 
713 il91 79Q 
562.695,988 
494. Oil, 756 
643. 904, 193 , 
750,093,488 
1, 057,199,200 
1, 209. 766. 974 
1,278,286,090 
1,128,078,571 


Porinds. 

263, 939, 263 
415, 228, 587 
322, 921, 719 

264, 214, 959 
388,218, 023 
414,117,507 
■63*,6<v5, 610 
773,323,516 
778,291,729 
602,666,987 


Pound^g. 
60, 617, .535 
63, 865, 621 
62, 745, 023 
62, 247, 881 
.57,838,184 
68, 831, 674 
77,262,061 
, 93,324^250 
.94,557,703 
101,409,808 


Pouhds. 
207, 006, 713 
234. 897, ,521 
177, 028, 346 
167, 548, 916 
19% S47, 980 
237,, 74 4 ,,.307 
345,271,529 
343. 119, 208 
405,436,658 
335,001,686 


53. 04 
58.71 
49.46 
42. f^l 
.52. 15 
57.01 

59, 84 

60. 40 
62.12 

.'57. 83, 



The records of packing in the East and 6n the Pacific coast increase 
the numbers slaughtered in the West about thirty per cent., making the 
total records of pork packing establisliinents of the United States, to 
which must be added the number killed on farms to obtain the aggre- 
gate of swiiie slaughtered in the United States. The figures of pork 
packitig are given upon the authority of JVlLr, Charles B. Murrajj^ of Gimv 
einnati. The summaj:y is as follows: 



Pac'ked in the West 

Packed at Buffalo, Albany, arid Troy ,; 

Packed at New Ha von, Froyidenoe, &b 

Packed oii Pacific Coast . . % . . ^ . . . . - 

Beceipta at four seaboard citiea ....... 

Agrjrregate number 
Decrease in 1881-'82 — 



Ifumher. 

10,551,449 
297. 563 
250, 000 
335,000 
3^371, 810 



12,243,354 
313,536 
200. 000 
400, 000 
3t 396, 772 



14, 825, Jfe2 
1,727, 840 



16, 553, 662 



Weight and production of the above^eported supply of hogs for the years &rtd%ng March 1, 1881 



1881-'82. 



1880-'81. 



Ket weight of hogs 

Decreaee . — . ..... 

Groen meat, all kinds ...... 

Decreaad — 
Prodactlon of lard - - , . . 

Beisreaae. . ............. ^ i 

Tierces of lard (330 pounds) 
' ' 336c].-ea»0. * . , . . . . 



PottndM. 
2, 839, 239, 457 
314,036,300 
1, 987, 467, 620 
219, 825, 410 
468,929,200 
48,730,300 
1,420^997 
147.668 



Pounds, 
3, 153, 275, 757 

'2,' 207, 293, 030 

'^'5i7,*659,'500 



1, 568, € 



These figures represent the organized pork packing of the coimtrj^; 
In addition t(> this quantity the farmers of the pa(^king regions and of 
non-packing States, East and South, kill for home supply and limited 
neighborhood sale about two-thirds as much more in absolute weightj, 
and in numbers killed a larger proportion. 
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OUR AGTHCirijTURAL EXPORTS. 

Statemeni of the exports of agricultural products of the United States, with their inmedlate 
mmufaotureSj for the two fincal years ending June ZOj It^l, conipiled from the Treasury 
report of Gommei oe and ntLmgatiqn^ 



Prodiicta, 



1880. 



1881. 



Quantity. 



Value. 



Quantity. 



Valpe. 



do ...) 
.....do... J 

do. - 

.....do . 



AnimalB, living: 
, Hoj?a-..,-,'...-^--p-.,.:..-. 

B of ned cattle , 

Horeea ...... 

Muies 

8b©ei» w.. 

All other, and fowls .... . 
Animal matter: 

Bone-ljlack, ivory*bla<5tc:, &c pounds. 

Bones and bone-ditst . i i cwt. 

Candles ,.......,i.....,-.pounds. 

Fure and fur-skina. . w . . - - . - - 

^afi.--. ...... pounds.. 

iJpxnaniifiEietaTed .......i.*.. 

Manufaotul-es of 

B!id!eti and skins, otbu^ than furs 

Sole, npper and other poxtnda . 

Morocco, and other fine 

Boots and shoes - . — - — ......paira. 

Saddlery and harness . 

Other man u&clures. ..... w... 



..gallons.. 
../..do..: 



00: 

/JjHtcI;..' ^. 

Other animal 4-..- 

£iacou and hams . ...ponnda.. 

B«i©f, freah ... -df^... . 

salted — do.... 
Butter ....................... .....do.... 

Cheese do ... . 

Condensed milk ............ . ......j 

JS'ggs. -■.dozens. 

■Xafd'...-. w.,.....^.. pouuds ij 

Mutton, fieeh do....j 

Pork ...,.-.,..,.u......do....s 

Preserved meats '.] 

S0ap: I 

Pe^rfumed and toilet- , | 

AUotbe>r.., pounds..! 

Tallow do I 

"Wax, bees' do ' 

Woql: ! 

Haw and fleeo© . pounds..! 

Carpets , , yards . . i 

Other manafactutes . , i. , i 



83,4.34 
182,756 I 
3,060 i 
5, 198 \ 
209, 137 I 



1,249, 058 ! 
1,954, 725 j 



21, 834, 492 | 
'*"378,'27i'j 



1,507,596; 
S0,iJS3| 

759, 773, 109 i 
84, 717, 194 ! 
45,237. 472 i 
39, 236, 658 f 

127, 553, 907 



85, 885 !: 
374, 979, 286 \ 
2, 33.'>,858 i 
95,&49, 780 \ 



14,560,891 ; 
110, 767, 627 1 
,193,217 ! 

191, 551 I 

8,541 ? 



$421,089 
13,344,195 
675, 139 ; 
532,362 1 
892,647 
16,688 I 

66,069 t 

, : 4G,431J 
■237,637,1 
5, 404, 418 i 
■ '22, 650 ' ! 

?32, 72B ' 
24, 552 
649,074 

5,086,118 

658, 242 
441,069 
133, 705 

■■,441,'052 

816,447 
23, 519 

50,987,623 
7, 441; 918 
2,881,047 
6,690,687 1 
12, 171, 720 '! 
121,013 ! 
■.14, 148' i 
27, 920, 367 
176, 218 
5, 930, 252 i 
7,877,200 I 

38, 587 |. 
690. 122 
7, 689, 232 \ 
48, 880 



77,456 ! 
185. 707 ■! 

\2; 523 I 
3, 207 \ 
170, .919 \ 



1, 591, 651 i 
12,674, 
1, 780,' 572 i 



367, C69 i 

! 



28,690,648 i 



71,987 

8, KJO 
20H, 046 



300, 908 I 



826, 255 [ 
77,490 j 

746, 944, 545 \ 
106. 004, 812 i 
40, 698, 649 i 
31, 560, 500 j 

147,995,614 ! 

„ , t 

* 80," 1461 
378, 142, 496 ; 

3, 380, 147 \ 
107; 928, 086 \ 



13,323,737 

96, 403, 372 : 
164, 090 • 

71, 455 ^ 
10, 548 \ 



$572, 138 
14, 304,103 
390,243 
353, 924 
762,932 
29,658 

51,682 
34, 066 
210,842 
5, 451, 419 
59,038 

295, 188 
42, 03S 
9a3,4tj4 

6,472,695 
661,019 

■■ ■S74,"3S|g 
148.567 
431,821 

65^,576 
60,350 

61,161, 205 
9,860,28i 
2,665,761 
6,256,024 
16,380,248 
139, 470 
13,776 
35, 226, 575 
258,008 
8, 2,72, 
5,971,557 

44, 496 
650, 361 
0,800,628 
40,203 

19, 217 
10,750 
320, 333 



Total vala© of animals and aiumal ; I • 

matter.........-.........,...,.:.....;........ [ 161,133J76 J. 



186, 25a 691 



Breadstuffs and other preparations : S \ 

Barley hnahels . . ; 1, 128, 923 j 

Bread andbiseuits. pounds. 14,759,755 j 

Cas-n husliels-.j 98,169,877 

Cornmeal i...... barrels.."; 350,613 ! 

Oats.... w..-.bu3hela-,j 766,366 f 

Jtje : ., do...) 2,912,754' 

%e flour ...... ....baTreL«j.. 5, 190 j 

Wheat ...............bushels..* 153, 25.?, 7.95 ; 

Wheat flour . . . bariels. .i 6, Oil, 419 1 

Other sujall gtam and pulse...... ,..,...J...... ....i 

Other pi'f paratious of grain . . . , .-..,.*.-..,.......-,[ 

PJce , ........ pounds-. 183,534^ 



784, 
686, 
53,2JJB, 
981, 
308- 
2, :i62, 
■ : 24. 
190, Mi>, 
35, 333, 
1,272. 
2, 439, 
13, 



819 j 

158. 1 

247 

361 i 

129 ; 

705 I 

728 ; 

305 ; 
197 j 
028 ' 
OPS I 
3G6. \ 



150, 
7, 



885, 246 i 
116, 788 I 
908, 175 j 
434,993 J 
402, 904 
928, 437 
4,453 
565, 477 
945, 786 \ 



150. 451 I 



549,245 
748, 490 
50, 702, 669 
1,270,200 
186,899 
1,885, 813 
24, 082 
167, 698, 485 
45, 047, 257 
775, 799 
1,443, 580 
10,072 



Total value of breadstuffft, 



270, 342,591 



Cotton and its manufactures : 

Sea Isla iid ....... - , . , 

Other imj»anulactured 

Colored gtvods ............... 

Uneoioi'otl 

All other manufactures . . - . . 

Total value of cotton, &e , . . 



...pouikds..' 5,061,034 
......do -..1,816,9*9,480 

yartlg.. 37,758, 166 

do....; 68,821,5.17 . 



1, 683,J;00 7,138,351 I 
20i):Sn2,()dh 2,.:!83;7M, 421 i 

2, !*56, 1&) : , 08, 184, 2i^3 j 
■5, j 8U, 399, 154 ' 

■■ 117 ] 



% 161. 207 

245, 5: 4, 539 
4.. . 983, 312 
6, 624, 374 
1,963,701 



..221, 517^ ■323 2tii;267,133 
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Statement of tjie exports of the agricultural products of the Umfed States^ tfc— -C*>ntmued. 



Froductp. 



1880. 



Quantity. 



Yalue. 



1881. 



Quantity. 



Wood and its products: 

BnarflB, planks, joiats, &c — .....Mfeet 
Laths, palingB, picketw, &c ......... . M . . 

8hin^lt'8...-. .....do.. 

Eox-sht)okB .- 

Other shouks, staves, and hbadinffs V 

HogsbeadR and baiTels, empty ..iiuniber. , 

A 11 other lumber , - , 

Fire-woi »d . - - - f'orcl s . . ' 

Hop/hoop, telegraph, and other poles. 
Logs, raaste, spar«, and other whole tim- 
ber — - 

Timber, sawed and hewed .. .cubic fe6t. ^ 

All other timber 

Household furniture 

^oodenware .. ...t 

All other mannfactureB 

Ashes, pot and peail pounds . . 

Bark* for t aoninji 

EoHiii and turpentine ....... barrels . . 

^iiits of tntpentiiie. . , , ecallons . . 

Tar and pitch oarrels - - 



285, 104 
4,039 
M,3U 



149, 230 



3, 87tt 



Total value of wood, &c. . 



MIBCELLASEOUS. 



kinda. 



16,365, 340 



1,231,528 



1, 040, 345 
7, 0S1.200 
41,221 



Brooms, bmehefl, &c . 
Gordsi|ire, rope, and twine of all 
poiiiidi) ..p....- 

' Fruits: 

Apples, dried .w . . .pounds . . 

Apples, jireen or ripe . ......... Juusliels . - 

Othtjr fruit, green, ripe, or dried ^ ..... ^ . . 

ProBerved in cans or otherwise - : 

Ginseng - — . ... - - - . - - -pounds. . 

Kay tons.. 
Hemp : 

Unmannfactorod .i».....p-------J.cwt-- 

Cabl»'R and rordage. do.... 

All other manufactures ... - - ^ . 
Hops .............. .pottnds.i 

Xdquors, alcoliolic, cider and beer : 
Beer, ale and porter ; 

In bottles - - .dozena . . 

In casks ........ ... gallons . . 

Spirits didlilled froni— 

0raiu.. ... — ....... '..do 

Kolaseofl - -do. . 

Other materials ^ do. 

Wine. do 

Oil'Caka pounds.. 

Oil ; ^ \ . ■ 

Cottoin-fleed. . . . . .gallons. . 

. Linseed :.....>......*.,... .do.... 

Essential or reptile . . i * — . . 

Cotton.-.. ppnnds- 

Clover...j........-,-i do,.- 

Flax orlint.... ....do... 

All other 

Starch . .......... . . ................ .pounds. 

Siigart 

Brown ..pounds, 

lletined ...... .......dp... 

Molasses . ...gallons.. 

Caijdy and confectionery 

Tobacco: 

Leaf ...... ... ..... potinda . . 

Cipars........ ......-..-M.. 

Snuff. pounds.. 

Other mantifactures ..... - . .............. 

Vegetables, <Su5.: 

Onions ..i..... ............ -...bushels.. 

Pickles and sauces . - - - i - . 

Potatoes ....................... bushels . - 

All other . 

Ttnegar.....^ ^.^ ..gaUonii.. 

Total value of miscellanoptts products . 



5,229,875 

3.158,367 
1,121,754 



891,083 
13,739 

i,r,ei 

10. 490 
"9,739," 566 



146,739 
111,308 

10, 112, 598 
1,285,268 
»». 640 
154,887 
453,023, 225 

6i 997, 796 
^8,431 



12,142,137 
26,526,295 



10,311,738 

16,858 
30,125.146 
3, 59<i;010 



215,910,187 
2,583 
15,883 



65,152 



16,' 534 



$4, 22.3, 259 
11,936 
165, 893 
136. 082 
3, 510, 976 
202, 029 
765,550 
11, 552 
427,187 

691, 194 
2,219,320 
98, 733 
1,653.878 

3.^1, i:^7 
1,728,050 

110, 578 

210, 126 
2,368,180 
2,132,154 
84, 728 



320, 602 
8,518 
60, 790 



86, 435 
" 3, 965 



22, 961, 618 



1, 636, 839 

*i,'023,7i0 
6, 595, 528 
46,582 



21, 143, 142 



110^410 

356,808 

192,069 
1,190,560 
272.715 
435.290 
533,042 
206, 819 

8,796 
179,979 
1,083.676 
2,573,292 



262,450 
36,368 

2,5f56,685 
397,247 1 
43, 613 
123. 317 

6,259,827 

3,225,414 
31.214 
2lfl, 612 

134,116 
2,401,351 

*"*24i,*356' 
447, 842 

1,064 
2,717,563 
539, e03 
81^757 

1<S, 379, 107 
67,821 
«s 074 
1,98^,271 

5O,.074 
17;158 
522, 039 
89,053 
4,123 



3,6^6, 843 

22,623,652 
3, 071,928 



338, 841 
12,662 

31 
10, 762 

"g.'oioi'ass* 



164,276 
201, 376 

■ ■ "■'■'''! 
13, 920, 984 1 
839 599 ! 
69, 160 
68,181 
448, 559, 413 

3, 444, 084 
,72, 190 



11, 628, 799 
5,814,506 



13,473,519 

24,976 
22,227,a57 
2,214,467 



227, 026,605 
3,540 
18,841 

20,374 



638,840 



46, 018, 576 
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Siatment of the exporta of agriouUural producia of the United Slam, fe.'-^Contijmei, 







1872; 


1879. 


1874. 




UlU, 

79,519,387 


<|t77 (VAA 

85. 155, 523 


4CMk QAil MM 

V^V^ Wo, OTO 
98, 76-, 801 


Atf^ AAf^ 

$»». 697, 6«8 

214,310. 42i> 
27.675,ao0 






221, 8i<5, 245 
15,820.(120 
060. 08i 


182,Bt*8,025 
21,425,068 
401, 130, 296 


2*<W,V90,597 
25, 854, 120 
37.001, 458 




45y4i*6,626 


^taV fvjErlcultciral exports • • - • . • . 
TCtai e^portfl . .... ....... 


307, 203, 054 
562, 518, m 


4fW, 70ft 661 
540, 2»9, 718 


492,515,665 
640. 132, 503 


548,314 954 
' 603, 039, 066 


l^er cent of a|p-i cultural matter . . . ^ . ^ . . . ^ • * . 




74 

L 


1 


79 


rrotluctA* 


1875, 


187a 


mi. 






in,478,09G 
liM,7lO,o07 
22, 875. 814 
45/204,411 


131.212, 471 
200. 3*<i:, 240 
21, 620, 486 
46, 070. 5tf7 


118,126,940 
183,25:1,248 
23,422,066 
58,65J,7J9 


^HJ, 587, 5|6 
181,811,794 
101,470,144 
21,747,107 
52, 245, 306 




Miact-iluz)wu6 ^. 


Total aaricnltural exports ^—i* 


478, 67a. 816 
643,604,707 


513, 236, 273 
644,056,406 


524, a» 0,030 
680,167, 390 


50i,vj/U,876 
722,811,815 




74 

1 


79 


76 


82 


Products. 


1879, 


1880, 


1881. 


AisimnlH and aiiiiiial . , ^ 


m p »' ■ a • «. • « • •'.«' « 
* .«•«•'« « :*'«'•'•! « 


^ 

$146. 640, 2t^5 
2HI*:{<Ji;<M>6 
I7:i, i5K.200 j 
2<>, 12'^, Ott7 
53, 84:j. Uue f 


28a 050, 201 
221,517,323 ! 
21 143,142 
46,018, 575 ; 


270,34^,501 
261,267,133 
;J3,915,724 
46, 407, m 










TV? t« ? Afrrinu It unit tiXport»\ ^ « 


• * '* * * • * * 


604, 155, 402 
717. 003, 777 i 


737, 862, 617 ; 
023,946, 353 ' 


78>*, 191,747 
883, <»25, 947 










H 


8a 5-^ 

i 


89.2- 
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MAKKET PKICES OF PAKM 
The follomng quotations represent an nearly as practicable 



10 50 to 

11 00 to 
8 85 to 

14 to 
22 to 

(^1 to 
to 



5KW TORI- 

Tlonr: 
Sujiei-f^nrt . . • . . , , - . hbl 
Si)rin/;v\ bent extras «lo 
Wirrt rAi httatexiraa »lo 

Pttti'Iltrt ihi 

Souchcrn eitraa and 
family bbl 

^vitlt♦^^ , .....ilo.. 

Whito -»...,.<lo. . 

B;iriey ,....i)o.. 

CrfO^Q • •«*«••««•••■••• .Clci ' - 
0*^^'^^ ••••• ••••»•♦» ♦ , . 

Kye ilo.- 

PoUtoes bbl. 

Btiled, Ut qunlity..ton 
Baled, 2d quality . . .do, . 
Beef: 

P laiD iDe9s ........ . hbl . 

£stra tuisbB do. . 

BHUift ... ,^.*..do.v 

Pork: 

Extra prime bbl. 

Prime iums do. . 

I*arrt.... ccuul. 

Jlutter: 

Wtefitcni . lU . 

State do. 

Cbeei4>: 

Stale factory.., , lb. 

W'l'Htc'ni fiiffory. . . do 
Suirar, fair to priuie tt^ 

ftnhix...., lb , 

Ovdinary to |.rooti ordl- 
tiury . ..... ill 

Low iiiuldliuj; to ^luxl 

iitiiUUitij;. . .... lb 

To '♦*<»; 

( omuidxi to ^«»*hI Xi'Jkf, , 

(*i»it))iit>n t<» j;o<ul b'Mi* 
Nrw Vnt k »iul 1*1 nn ' 
nvivwniii . . Ui ; 

t>bio and \Vu«iiu > 

uln ib ' 

C<^n«tiion to (coo<l bMf. 

Soiitbr? !! . ....... tU ; 

Tj»U9 V'irjjinia. . . ., do 

Lugs, Kvolui ky . . . .do 

Wo<il. I 
American XXX and 

pick1o<^k lb 

AntfrwunX iTi*) XX do • 
Ann^i icau co\ui>iug .do . 

PuUed .. do. 

CMlifumia ...... .•..do. 



CDrciWATr. f 
Tlotir: ■ 
Sii|HrflDe..........bbl 3 50 

Extra do . 4 10 

PaniUy . do . . 4 W> 

Taiiry do.. 5 io 

Wh»*»t : 
AiubtT. •»«....«..bQab. 
TV'hir'? do 



Harch. 



ApriL 



Kay; 



to $5 80 


$.3 00 


to $4 00 




to $4 10 


$3f»0 


to $4 10 


$4 00 


4a Si ifi 
10 ^ 40 


to 


€ 'iS 


i 'J;5 


to 


6 50 


4 40 


to 


6 25 


4 40 


to 


« 25 


4 6€ 


to 6 25 


to 




. 4 5i) 


to 


6 50 


i 4 :»o 


to 


fir.o 


' 4 50 


to 


050 


4 65 


to 6 50 


to 


850 


<i50 


to 


850 


; 6 50 

1 


to 


825 


. 050 

i 


to 


8 25 


6 50 


to 8 25 


to 


7 00 ! 4 75 


to 


700 


■ 4 75 


to 


0 75 


4 75 


to 


0 75 


;475 


to 6 75 


to 


1 17 


; 114 


to 


1 17 


i 1 10 


to 


1 18 


i 1 12 


to 


1 22 


' 1 12 


to 126 


lo 


I 18 


: I u 


to 


125 


; 1 12 


to 


1 2tJ 


1 I 14 


to 


I 29 


1 15 


to I 27i 


to 


2 Iti 


. 1 12 


to 


1 \H 


! 1 14 


to 


1 20 


; I 14 


to 


1 24 


1 15 


to 126 


10 


133 


90 


to 


1 :vn 


1 85 


to 


1 27 


105 


to 


122 


1 00 


to I 15 


to 




to 


3)^ 


i 50 


to 


65 


.M5 


to 


60 


. ^) 


to 65 


CO 


4.^ 


42 


to 


48 


! ^2 


to 


4M 


4:1 


to 


50 


44 


to 52 


to 


98 


i 07 


to 


102 


! 98 


to 


I u:j 


; I 04 


to 


107 


110 


to 1 U 


to 


2 25 


2 00 


to 


250 


i 2 00 


to 


2Jo 


1 75 


to 


2 75 


j 300 


to 3 00 ^ 


to 26 00 


•24 00 


to 


25 00 


23 00 


to 24 0<) 


24 00 


to 


25 00 20 00 


to 26 00 


to 


21 00 


to 22 00 


20 00 


to 23 00 22 00 


to 23 00 


|18 00 


to 2100 


to 


0 00 


1 

• 900 


to 


950 


• 9 25 


to 


9 50 


= 0 50 


to 


9 75 


^ 950 


to 9 75 : 


to 


10 00 


10 50 


to 


n 00 


10 80 


to 11 00 


11 00 


to U 75 


11 00 


to n 75 


to 17 50 


1^50 


to 2000 


21 00 


to 


22 00 


2100 


to 


22 50 


22 50 


to 23 00 



28 : 
34 

13 
12t 



61(0 7t 



8{ to 
llVito 



101 
12] 



14 to 
22 to 

^to 
81 CO 



! li to 



13 to 20 13 to 



11 00 
14 »)0 
30 oO 


1150 to 12 00 12 00 to 12 25 
14 00 to 15 50 15 00 to 16 00 
9 00 to 10 70 10 95 to 11 15 


13 50 to 14 00 I 
16 00 to 17 00 
11 UO to 11 85 : 


27 

U ; 


18 to 
18 to 


2G 
34 


n to 

14 to 


27' 
32^ 


13 to 
18 to 


20 
24 ^ 


i3i: 


8 to 
8 to 


m 
m 


Hi to 
7 to 


m 
12 


8 to 


13] 
13 1 




7^ to 




7} to 


n 


7Jto 


i 




nito 


m 


7 to 




6}} to 


Hi 


i2ft 


m CO 


m 


to to 




HIto 


"i 


25 


13 to 


25 


13 to 


25 ; 


13 to 





tH to 16 



K to 



16 



7| to 


14 : 


7f 


12 


6 to 




5| to 




4 t«i 


1 


4 to 




4| to 




4| to 


6 


49 to 


61 


to 


50 


37 to 


48 


40 to 


48 


43 to 


52 • 


to 


52 


2; to 


46 


21 to 


4r> 


U to 


38 


17 to 


38 



8 to 



7 to 

5 t-r» 
4 to 
4ifo 



46 to 

."W to 

45 to 

21 t^ 

U to 



16 



12 
lOf 



8 to 50 : 8 to U 



« to 11 



5 
4 

4i to 



to 

to 



10 



SI 

6 



4^ 
45 

45 

36 



44 to 

32 to 

4« to 

20 to 

15 to 



4^ 

42 
46 
3j? 
25 



to 
to 
to 
to 



3 85 
4.15 
4 

600 



,t40 
4 10 

4 75 

5 10 



375 
4 40 

to 4 06 
to 5 73 



to 
to 



3 40 to 3 75 3 35 fo 3 75 

4 10 to 4 40 4 10 to 4 40 

4 75 to 5 00 4 70 to 5 00 

5 25 to 5 75 5 35 to 600 



6 to 

5 to 
4 to 
4itO 



43 to 

32 to 

37 to 

20 to 

14 to 



{ 

415 ) 
42 

] 

38 i 

to I 



3 4(^ to 175 

4 20 to 4 30 
4a'i to 515 

5 35 to • to 



102 to 103 , 1 W to 106 101 to 103 ! 108 to 1 09 j 1 Of to 110 



1 03 to 1 05 . 1 i>6 



R^V winter . ... . . . do. . 

Corti do,. 

J^r/j do 
Bai >y . , . . . do . . 

Oiia do.. 

Bav: 

Bnle-I, Xo. \ .rc>n . . 16 00 to 16 50 17 00 

Irt>w«rc<*«ioa.««...iio.. 11 00 to l5 uo 00 



4: to 

W to 

7:> to 

32 io 



44 
96 
08 
38 



1 07 
44 

1 00 



1 04 

103 
35 



1 07 
45 

1 05 
Kvi 
38 



107 
46 

111 
95 
36 



to 1 10 



4^i 

1 12 



to 1 03 
to 40 



1 11 to 114 

48 TO 52 

1 tM to 1 » 

1»5 to 1 to 

38 to 41 



to ti» 00 : 50 t<v 16 50 *16 .^ 
to 16 Om ,iO 00 tv 15 00 M m 



ro 17 50 2»i 00 to 21 00 

to U 5U .u oo to U io 
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PEODITCTS roil 1881. 

the i*iale of the market at the be(/iuning of each twntK 



June* 


July. 


August, 


\ .; ■ ■ " ■...■„:.,,,■„-,,, 

j September, October, j November. 


December. 


! i ; 1 





14 10 



to U 60 

to e •'O 

ro 0 73 

to b 2i> 



$4 00 

4 70 
4 nO 
^ 6 50 



$450 14 20 tO$4€0 $5 00 to «600 ^$5 50 to $6 25 '$4 70 to $5 25 Ww to$515 

b 7,> 4 75 to e 75 6 00 to 7 50 6 40 to 8 00 , 5 35 to 7 00 i 525 to 6 75 



850 



500 
6 00 



7 :>5 
BOO 



6 40 
700 



to 7 75 
to 9 00 



0 70 
8 00 



to 8 25 
to 950 



5 35 to 7 00 5 40 to 7 50 5 40 to 7 50 0 50 to 8 00 



7 00 to 8 50 



1 32 to 

11§ to 

116 to 

100 to 

47 to 

43 to 

108 to 

150 to 



1 24 ; 

1 *J9 : 

I Its 

1 12 ; 

51 i 

1 15 I 
3 00 



J 05 
1 15 
1 17 



I 25 1 08 
l^' I 12 
1 US ; 1 15 



to 133 
to 1 2« 
to 125 



58 
4'> 
1 05 
150 



20 00 
17 00 



22 00 19 00 
20 00 16 00 



to 62 

to 47 

to 108 

to 2 00 

to 20 00 
to 18 00 



48 
44 

84 

.126 

1900 
15 00 



to 
to 
to 



60 
49 

89 



120 
130 
I 30 
1 10 
63 
41 
107 



to 138 1 
U) 1 46 I 
to 1 43 1 
to 1 15 ; 
to 79 
to &1 
to 1 12 



125 
1 40 
140 
1 15 
70 
41 
1 05 



tol 47 

to 1 55 
to 152 
to 1 25 
to 89 
to 53 
to 1 10 



to 175 , 2 00 toaOO 225 to300 

to 20 00 20 00 to 21 00 ^20 00 to 23 00 
to 17 00 14 00 to 17 00 1200 to 1800 



560 
650 



to 7 25 
to 850 



5 75 to 7 50 



125 
1 30 

1 33 
97 
65 
45 

100 

2 25 



to 1 42 
to 144 

to 1 42 
to 1 13 
to 73 
to 53 
to 1 05 
to 300 



20 00 to 23 00 
14 00 to 19 00 



1100 V> 

12 00 to 

23 00 to 

1300 to 

1550 to 

1010 to 



12 00 12 00 to 

13 UO 12 50 to 
24 uO ;23 :iO to 

13 50 ^14 00 to 

16 00 15 75 to 

1110. 940 to 



550 
650 



to 700 
to 850 



5 75 to 7 25 



1 22 
1 32 
136 
88 
67 
46 
97 
250 



to 1 40 
to 145 
to 143 
to 1 12 
to 74 
to 54 
to 1 01 
to 315 



20 00 to 22 00 
[15 00 to 19 00 



12 50 12 50 to 13 00 12 50 to 13 00 :i2 00 to 12 50 12 00 to 12 25 11 50 to 12 00 

13 50 13 50 to 14 25 13 50 to 14 00 :i250 to 13 00 12 25 to 13 00 J3 00 to 14 00 
24 50 22 UO to 23 50 22 UO to 23 00 .22 00 to 23 00 20 00 to 21 00 ;20 00 to 21 00 



14 50 14 50 to 
16 00 15 75 to 
U 60 19 15 to 



10 to 
18 to 


22 ; 


64 to 

3| to 


10 i 
01- 


7} to 




7|to 


n 


lOito 


nil 


13 to 


25 i 


8 to 


18 ; 


n to 


I 

9i 


5 to 
4 to 
4} to 


•si 



10 to 
17 to 

7 to 
3 to 

71 to 



9i 71 to 



23 i 



15 00 15 00 to 15 50 

16 75 16 50 to 17 50 
1300 1110 to 12 10 



25 

ai 



10 to 

11 to 


19 1 
S4! 


10 to 

n to 


7| to 
3 to 


m 

10 1 


9 to 
3 to 


Tito 


si 

1 


7|tO 


Mi to 


lOlj 


^&to 


UAto 


12f! 


lift to 


IB to 


25 i 


13 to 



16 00 to 16 75 

17 00 to 18 00 
1190 to 12 85 



15 50 to 15 75 

16 50 to 17 00 
1111^ to 12 00 



12 
22 



to 
to 



43 to 

32 to 

rj6 to 

30 to 

14 to 



I 
I 

45 j 
42 I 
43i 
40 ! 

30 i 



7 to 

5 to 

4 to 
4itiO 



43 to 

34 to 

36 to 

20 to 

14 to 



9 

10 



45 

42 
45 
40 
24 



8 to 18 



f 



365 

4 50 

5 10 
5 45 



410 

4 «5 

5 30 

6 25 



400 

4 70 

5 25 
585 



to 4 40 

to 500 

to 6 :»5 

to 650 



5 to 

6 t/O 
4 to 
4itO 



43 to 

34 to 

36 to 

20 to 

14 to 



12 
U 

n 



8 to 18 



Hto 12 



9 to 
3 to 

8 to 



28 
30 

13 



13 

29 



to 
to 



9 to 

3 to 



36 

13 

12 



14 00 to t4 25 
16 00 to 17 00 
10 85 to U 60 



14 

31 



to 
to 



8 to 
3 to 



35 
42 

1^ 
11 



8ito 8} 7|to 8» 



10 ; 4jto in 

5 4 to 5 

m 7 to M 



45 
43 
46 
36 
30 



1 13 to 1 14 



114 to 116 



4 35 to 4 65 

5 10 to 5 S5 
5 75 to 6 00 
626 to 685 

115 to 120 



43 to 

34 to 

36 to 

!»> to 

14 to 



45 
43 
46 
40 

30 



8itO lOfi 81 to im 9|to lift 



13 to » 

a to 18 

6 to 12 



4itO 

6 to 

7 to 



45 to 

36 to 

89 to 

20 to 

14 to 



46 
45 
48 
42 
31 



6 40 to 5 85 6 00 

6 25 to 6 60 > 6 75 
6 75 to T OO « 7 20 
T60 



7 25 to 7 75 
135 to 136 



to 650 
to 7 00 
to 7 75 
to 800 



1 36 to 148 



llik tO 14| HI to 121 



13 to 25 
8 to 18 
6 to 11 



5tto 

6 to 

7 to 



45 to 

36 to 

39 to 

20 to 

15 to 



46 

45 
48 
41 
80 



U to 25 

8 to 15 

6 to 10 

4tto 12 

6 to 9 

^|tO f 



650 
6 10 

6 50 

7 16 



to$85 
to 639 
to 7 75 
to 7 75 



44 to 

37 to 

43 to 

20 to 

12 to 



45 
45 
50 
49 
24 



9 15 

560 
630 
TOO 



to 540 
to 5 90 
to 700 
to 7 75 



130 to 141 ; 1 35 to 189 



115 
47 
1 10 

40 

19 00 
950 



1 16 

54 : 

1 Zi I 
1 02 
43 1 



115 
4C 
99 
70 
39 



to 120 

to 5:j 

to 1 00 

to 90 

to 42 



1 15 to 

53 to 

82 to 

75 to 

37 to 



1 25 
59 
85 
92 
46 



128 
65 

110 
95 
43 



to 188 
to 75 i 
to I 12 ^ 
to 1 10 
to 45 



1 37 
69 
1 16 
105 
49 



to 1 50 
to 80 
to 117 
to 1 18 
to 48 



1 30 
57 

108 
92 
43 



to 1 41 
to 68 
t<t 1 12 
to 1 17 
to 47 



133 
62 

102 
97 
46 



to 1 40 
to 67 
to 1 03 
to 1 15 
to 50 



to 16 00 33 00 to 14 00 ^15 00 to 16 00 117 00 toT^ OO 19 00 to 20 00 [17 00 tolSOO 19 Op to2100 
to UOO i 700 to 12 00 , 9 00 to 13 00 jlOOO tol600 113 00 tol800 |l200 tolOOO IJ 00 tol8 00 
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REPOET OF THE COMMISSIONER OF AGBIGCrLTlIRE. 



MARKET PRICES OF FARM 




Pork: 

M*'H3 ,.,,bbl. 

Suj;arKnir»»d Hami). ..lb 
Su;fur-< iiifd l>acoti do. 
Sviirnr-fiiiiHrd ahoulders, 

pouud 

Lard cental 

Choico to fancy grades, 

pound 

Prime to medittm 

glA4l03 lb 

P t hue to choice factory, 
pouiuL...., ... 
Lower gradea.^ . . . - lb. 
Point o<?e ...buab. 

P^^HBUttt: 

TituueHAoe lb 

VirKioia do. 

Cotton : 

Ordinary to good ordi- 
nary lb 

Low middling to goctd 
niiddliiijc lb, 

MldiUinx fair to fair do . 
Wool: 

Fle«*co-woabed . . , - , , lb, 

Tiib-xTftRlied do. 

TIiiwj«Hh4)d,,, do. 

Pttllud do. 



$1 2 75 to|13 75 m 25 to«14 60 $14 75 to$15 00 $H 75 to$15 50 $17 25 to$17 50 
9ito 10| 9] to 101 ^to lOr 9| tO 10}; ID to lU 
" 9|ta loi^ 91 to 10j5 9ito luJ 



9 to 



9ito 10 



9i to lOi 9} to 



6ito 6|, 6Ho m 7 to 7i< 7 to 1^ Htfi i\i 
640 to 850 950 to 955 : 990 to 995 1040 to 1050 10 90 to 11 OO 



^ to 99 

16 to 80 



13 to 
10 to 
50 to 

2f to 
4|to 



m 

90 
i 



9ito 8| 



Flonr: 

Superfino bbl 

Sxtnui ••••••do, . 

Fancy do . 

m#*at: 
CalitV>mia •• . •• .cental 
Ori«tfOU . , .do. . 

Barley . do 

Ci*ru do.. 

ChiiH do.. 

Potat^M . • • , ••..•. buHh. . 

Hiiv ......ton.. 

Pork t 
M^HH 4 • • • • > • • • • • • • . bid . 

PHnit* mi'iia . . . . • . .do 

fiNcon, donieHtio lb 
flnmM •*.•«•.. do 

Bet*f: 

Mrm*........, bM. 

Fnmily ni<*fia, . . . .i . 
Lnrd lb. 

Butler; 
Owrland A Sastem lb. 

Or**£foo . . do 

Onllfomia......-., di». 

Cli<*4-ae ^ « do 

Wind : 

Xatire . .•.,,• .do 

Culifnmla.. ..do- 

Ori't:un do 

KRW 0BLKA5ft. 

l^tipf-rfliia ..bbl 

Extra .... ....do.. 

Fafoil.vand fancy. .do.. 

PatHita .• . do.. 

Wheat buab. 

Com do.. 

Onts ••..do 

Potatoes bbl. 

H»y: 

prime ton 



191 to 

12ito 

40 to 

35 to 

25 to 

92 to 



13 i 

i 

\ 

43 
46 
32 
38 



Cboioa 



350 
500 
525 

180 
140 
1 09 

100 
125 
90 
10 00 

i^ooo 

S2 00 
10 
12 

1000 
7 00 
10 

18 

19 
35 
18 

12 

20 
20 



8 50 

3 75 

4 85 

5 75 
I 17 

52 
48 
140 

22 00 



to 
to 
to 

to 
to 
to 
to 
to 
to 



400 

5 25 

550 

l.-iO 
145 
125 
1 05 
150 
1 00 



24 to 

17 to 



12 to 
11 to 
75 to 

2|to 
4|tO 



8ito 

10|to 
12ito 

38 to 

35 to 

23 to 

80 to 



86 

n 



13 

lU 

85 



23 to 86 i 25 to 87 i 22 to 28 
15 to 21 [ 15 to 24 ! 15 to IS 



12 to 12i 12 to 13 I 10 to 11 
11 to llf 11 to lli^ 9 to 10 
75 to 90 j 80 to 100 100 to 120 



4 2|to 3i: 2ito 8il 24 to 
H Hto 4i 4ito 4ii 4|to 



4 

44 



"I 
121 

43 
45 
81 
81 



to 15 00 



285 

450 
5 00 

1 10 
1 30 

H5 
1 05 
1 15 

40 
800 



to 875 
to 5 00 
to 5 25 



to 
to 

eo 

to 

to 
to 



140 
135 
1 15 
1 15 
135 
90 



8 


to 




H to 




6ito 




13 


to 


m 


9} to 


'4 


9 to 






to 


^ \ 


HI to 




11} to 


12}j 


38 


to 


41 ! 


35 to 


88 \ 


33 to 


88 ' 


33 


to 


44 i 


28 to 


42 


28 to 


37 ' 


21 


to 


28 


20 to 


25 


18 to 


25, 


30 


to 


31 


27 to 


28 ; 


27 to 


28 



275 to 4% 
4 50 to 475 
4 75 to 5 00 



t o 21 00 I 
to 12 12 08 
to 12 . 10 
to 18 12 

to n 00 10 00 

to 7 50 7 00 
to 12 I 10 



to 15 00 

20 liO 
to 12 50 
to 12 
to 18 



120 
i:iO 
75 
100 
135 
80 
800 

18 00 

12 00 

i 

12 



to 
to 
to 
to 
to 
to 



140 
1 35 
1 25 
1 15 
150 
1 10 



to 14 50 

to 20 00 
to 12 50 
to lU 
90 14 



to 11 00 10 00 to 10 10 
to 7 50 . 7 50 to 9 uo 
lO 12 ! 10 (o 12 



275 
425 
4 76 

120 
180 

90 
1 00 
1 40 

85 
850 

lAOO 
12 50 
12 
12 

10 00 

7 50 

to 



to 
to 

to 
to 
to 
to 
to 
to 



800 
4 50 
600 

140 
140 

1 25 
1 40 
1.65 
135 



275 
4 25 
i 4 75 



to 15 00 

to 20 00 
U« 13 04) 
to VA 
to 14 

to 10 50 
to 8 00 
to IS 



120 
180 
85 
1 00 
1 40 

850 



4 00 

500 

5 25 

140 
135 
I V> 
120 
1 e5 
1 2r> 

13 50 



to 
to 
to 
to 

to 
to 
to 



to 
to 
to 
to 
to 
to 
to 
to 



35| 
20 ' 
40 I 
18 i 

20! 

2>^ ; 



18 
19 

80 
18 

12 
20 
80 



875 

450 
8 00 
890 
1 18 
55 
48 
275 



890 

4 00 

5 25 
590 
1 17 

52 
46 
265 



to 
to 
to 
to 

to 
to 
to 



to 
to 
to 
to 
to 
to 
to 
to 



25 I 18 to 25 1 15 

21 ( 20 ! 18 

35 I 30 to 3$ i 20 

18 ! 13 to 16 ! 18 

20 i 12 to 20 ' 12 

28 . 20 to 28 la 

20 to 28 20 



400 
6 00 
035 
880 
118 
54 
47 
810 



KomfnaL 
4 26 to 6 00 
6 35 to 9 35 
676 to 800 
1 17 
00 to 68 
46 to 00 
180 to 176 



800 

150 
540 
600 

51 
48 
150 



to 
to 
to 
to 

to 
to 
to 



to 
to 
to 
to 

to 
to 
to 



to 20 00 

rj 50 to 13 00 ' 

rj to 13 1 

VJ to 14 i 

10 00 to 10 50 - 

7 50 to $00 I 

10 to U 



18 15 to 1» . 

20 18 to 20 > 

28 20 to 5J ; 

16 ; 13 to 10 ^ 

18 12 to lA ! 

20 20 to 27 ! 

23 20 to 27 



3 25 
625 
6 25 , 
8 25 
1 17 i 
63 
50 ■ 
8 00 i 



300 
326 
625 
600 

51 
47 
176 



....do..^00 



to 23 00 24 00 to 26 00 H 00 to 14 00 14 00 
to 24 00 26 00 to 16 00 34 00 to 16 00 1600 



to 2600 15 00 
to 16 00 16 00 



to 816 

to 5 00 

to 6 26 

to 800 

to ^ m 

to 46 } 
to 808 { 

26 00 I 
to 17 09 
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June. 



July. 



August. 



September. 



October. 



Kovember. 



December. 



$16 50 to $1700 
10 to 11 
9|to 10^ 

6i to 6^ 
10 40 to 10 60 



$1675 to $17 00 
11 to 111 
9g to 10 

6| to 7 
10 50 to 1100 



18 to 
12 to 



18 to 
12 to 



7ito 9 
6 to 7 
120 to 140 



Sito 9 
7ito 8 
100 to 105 



$18 25 to $18 50 
124 to 13 
10 to lOi 

7Jto 7| 
11 00 to 11 25 



20 to 25 
12 to 18 



9ito 10^ 
7 to 8 
95 to 100 



$19 75 to$20 00 $20 75 to$21 00 $18 75 to$19 00 
13 to 13J 14ito 141 13ito 13| 
12 to 12i 13 to 13i 13 to m 



9 to 9i 
10 75 toll 25 



24 to 30 
16 to 24 



Hi to 12 
7 to 9 
110 to 120 



l^to 
4 to 



2ito 
4ito 



3 to 
4ito 



6|to 8i 

9Jto 11 

12 to 12f 

33 to 37 

28 to 37 

18 to 25 

27 to 28 



2 75 to 4 00 

4 25 to 6 00 

4 75 to 5 25 

120 to 142 

130 to 135 

80 to 120 

1 00 to 1 15 

1 40 to 1 76 

50 to 1 50 

7 50 to 11 50 

18 00 to 20 00 

12 50 to 13 OO 

12 to 13 

12 to 14 

10 00 to 10 50 

7 50 to 8 00 

10 to 12 

15 to 18 

18 to 20 

20 to 24 

10 to 15 

15 to 18 

20 to 27 

20 to 27 



7ito 8t 



Sito 
12^ to 



35 to 37 

28 to 38 

18 to 26 

28 to 80 



2 75 to 3 50 

4 O0 to 4 75 
4 75 to 5 00 



120 to 

130 to 

90 to 

1 00 to 

1 50 to 

25 to 



146 
142 
120 
115 
175 
00 



7 00 to 11 00 

1800 to 20 00 

12 5b to 13 00 

11 to 12^ 

10 to 14 

10 00 to 10 50 

7 50 to 8 00 

Ip to 12 

15 to 20 

18 to 20 

24 to 27 

10 to 13 

15 to 18 

20 to 27 

20 to 30 



7| to 9 J 

It to 12i 

13ito 14 

35 to 37 

28 to 38 

18 to 26 

28 to 30 



275 to 3 50 
425 to 5 00 
4 50 to 5 25 

1 32 to 1 51 

140 to 148 

92Jto 115 

100 to 115 

155 to 162* 

60 to 100 

6 00 to 11 50 

23 00 
16 00 
12i to 14 

11 to 15 

10 00 to 12 75 

7 75 to 8 25 
12i to 14 

20 to 25 

27 to 32i 

32^ to 35 

12 to 19 

16 to 17 
18 to 25 
24 to 26 



3 00 to 3 15 



3 25 to 

5 25 to 

6 00 to 
125 to 

53 to 

47 to 

2 26 to 



5 00 

6 40 
8 00 
126 

67 
48 
2 50 



3 00 to 

3 25 to 

5 35 to 

6 00 to 
1 27 to 

54 to 

44 to 

125 to 



310 

5 25 

6 50 
8 25 
128 

68 
45 
1 75 



3 25 to 3 50 

3 75 to 5 25 

5 75 to 6 75 

7 00 to 8 00 

128 to 

55 to 

50 to 

2 50 to 



1 

67 
55 
2 75 



9ito 9i 
1175 tol2 25 



27 to 37 
18 to 25 



13 to 14 
8 to 10 
105 to 110 



to 9i 
11 25 to ll 35 



27 to 37 
17 to 26 



12 to 13 
7 to 8 
100 to 115 



$17 50 to$18 00 
12|t« 13 
124 to 124 

8 to 8i 
10 80 toll 20 



28 to 40 
20 to 28 



111 to 12i 
6 to 7^ 
1 05 to 120 



4 to 

5 to 



7f to 

lOJto 
]3ito 

35 to 

28 to 
18 

28 to 



4 00 to 4 26 

5 00 to 535 
5 25 to 5 50 

1 65 to 1 70 

1 60 to 1 67i 
1 13§ to 1 25 
1 15 to 1 22i 
1 45 t^ 1 65 
1 00 to 1 25 
7 00 to 12 00 



5ito 
6|to 



44 to 
6 to 



4ito 
6 to 



6 



9 


8ito 


H 




10* to 


12 




12|to 


laj 


37 


35 to 


38 


39 


28 to 


3d 


26 


18 to 


27 


29 


28 to 


30 



13 to 
11 to 



22 50 
16 00 



ill 



9 00 to 10 50 
7 75 to 8 00 
10 to 144 

20 to 25 

274 to 324 

32 to 35 

12 to 19 

15 to 16 
25 to 27 
27 to 30 



4 00 to 4 25 

5 00 to 5 35 
5 25 to 5 56 

165 to 170 
1 60 to 1 65 
1 35 to 1 50 
1 524 to 1 60 
1 35 to 1 m 
75 to 1 36 

8 00 to 13 00 

2100 to 22 00 
18 50 to 19 00 
14 to 16 
13 to 1? 

9 00 to 9 50 
7 00 to 7 50 

10 to 164 

20 to 25 

324 to 35 

374 to 40 

12 to 18 

11 to 13 
11 to 14 
17 to 20 



84 to 10 

lOl ta, Ul 

12Jto* 1^ 

35 to 38 

28 to 39 

18 to 27 

28 to 30 



400 to 425 

5 00 to 5 85 

5 35 to 5 50 

1 70 to 1 77| 

1 70 to 1 75 

1 40 to 1 574 

1 25 to 1 35 

1 45 to 1 65 

75 to 1 30 

8 00 to 14 00 



19 00 
16 00 
144 to 

13 to 

9 00 
700 

14 to 

20 to 

40 to 

45 to 

12 to 



22 00 to 23 00 



18 00 to 18 50 



23 OO to 24 00 19 00 to 20 00 

42 Aa 



16 00 to 17 00 
IS 00 to 19 00 



4 50 to 5 00 

5 50 to 7 00 

7 25 to 8 25 

8 00 to 9 00 
1 42 to 1 43 

72 to 85 

55 to 56 

3 25 to 3 50 

22 00 to 23 00 



500 
550 

7 50 

8 00 
151 

74 
53 
4 00 



to 5 50 
to 7 25 
to 825 
to 9 00 
to 1 52 
to 95 
to 65 
to 4 25 



11 to 13 
124 to 14 
17 to 20 



5 00 to 5 25 

5 50 to 6 50 

6 85 to 7 90 
8 00 to 9 00 

Nominal. 

78 to 83 

54 to 58 

3 25 to 3 50 



19 00 to 20,00 24 00 to 25 00 



8|to lot 

11 to 111 

m to 131 

35 to 38 

28 to 39 

18 to 27 

28 to 30 



4 00 to ,4 25 
4 50 to. 4 75 
6 00 to 5 50 

170 

1 66 to 1 67 
1424 to 160 
1 424 to 1 50 
1524 to 175 
70 to 140 
10 00 to 15 0 0 

21 00 to 22 00 
18 50 to 19 00 

13 to 144 
134 to 174 

9 00 to 9 50 
6 00 to 6 50 

14 to 16i 

20 to 25 
324 to 35 
374 

14 to 18 

10 to 13 
10 to 14 
16 to 21 



4 75 to 5 00 

5 00 to 6 25 

6 25 to 7 75 

7 50 to 8 75 
Nominal. 
71 to 82 
54 to 57 

3 50 to 4 00 

24 00 to 25 CO 



25 00 to 26 00 121 00 to 23 00 l26 00 to 27 00 26 00 to 27 00 
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ItEPORt O^* THE GOMMISSlONKlt OF AaRICULTURE. 

MARKET PEICES OP FAEM 



Kew Okleaks— Cont'd. 

Weat^rn m^sfl ..-.bM 
I*iilt6n lilartoet- . . | hhh 

Potk: 

Mess ... ...... .bbl 

Baicoh and filiotilcfers, 

pouttd> — - 

Hamso- ....lb. 

La.rd ......do. 

Butter: 

CreaBaery ....do- 

Prune to choice ditiry, 
ppiind 

Choice ^tory . .... .lb . 

Bnenah ilairy « . do. 

Skims. .....,.,..-..d^. 

Sugar ; 

Fair to fklly fair . . . ,!b. 

iPrim© to strictly prhcae, 

pound 

.Clariiiftd.. ...... ...lb. 

Cotton! 

liOw ordinary ....... lb- 

Ordinary to good ordi- 
nary . -.,...,...11), 

Low middllDg to good 
middliiifi ........ lb. 

Middling fair — . . do. 
Tobabco: 

ljugfl lb. 

Low to medium leaf, 
ponnd — .-- 

Woolc 

Louisiana clear . — lb 

Laifee ...^-..........do 

Ban*y..... ...do 

Peanuts : — .........do 

Eice: 

Common to good — lb 
I*rkiie to choice. .... do 



$9 00 fco $10 
6 00 to 6 



CHICAGO. 

no'Tlf: ' 

Winters...* ...bbl 

Extras ...........do. 

Superfine . — .do . 

Wheat : 
Spring., ...bash 
winter.- ....do.. 

Barl ey do . . 

Corn .... ... . . . do . . 

OatS"«>. ••.**••>•.> -'do.. 

Bye ■ '....'...>...•:. .do.. 

Potatoes . ... »,.,..bdo . 

Hay:/ , 

Timothy -ion 

Prairie . .do * . 

Beef: 

MeaS bbl 

Exira mess..— -.-do.. 

Hams..— .-..do.. 

Pork: 

Mess — ...>.••. ...do.. 

Bacon — ..-lb. 

Hitms do- 
Lard . - . . . ........ cental 

Butter: 

C rpame*y - . i . j. . . . . - lb - 

Good to ' ohciice dairy, 

pound 

Cheeno: 

Pnll cream..-. — ..lb. 

Lowfe' g:racle8 ....... do 

Sxisrar, New Orleans . . do 
Wool: 

Unwashed lb 

Jleecer*a«*hed.. — do 

Xub-waahed. do, 



Jantiary. 



Pebrtiary. 



$9 00 to$lt 60 
8 25 



$9 00 to $11 

& 



12 75 to 13 50 


14 50 


to 15 25 


&|to 




6 


to 




9 to 


lOi 


9 


to 


m 


8f to 




10 


to 


11 


30 to 


36: 




to 




AO W 




22 


to 


OK 


12 to 


IS 


12 


to 


13 


IS to 


16 


15 


to 


16 


6^ to 


10 


7 


to 


11 


6 to 






to 




6ito 




e^to 


61 


ift to 


Off 


7tto 


OS 


7i to 


8 


7Jto 


7^ 


d|to 


10* 


8|to 




11 to 


12| 


lOfto 


1S§ 


13 to 


i5| 


131 to 




4| to 




^to 


4| 


5|to 


7 


5ito 


T 


jSii to 




28 


to 




2d to 


lo 


29 


to 


IS to 


16 


12 


to 


16 


4 to 


5i 


4ito 


6 


4Jto 




4 


to 




5|to 


5fto 


n 


0 00 to 


6 00 


5 00 


to 


600 


4 50 to 


5 25 


4 25 


to 


5 35 


3 00 to 


3 50 


3 25 


to 


3 75 


85 to 


99 


84 


to 


1 00 


89 to 


1 03 


98 


to 


99 


59 to 


1 13 


77 


to 


103 


33 to 


37 


33 


to 


37 


29 to 




29 


to 


30 


86 to 


84 


to 


89 


do to 


70 


ek) 


to 


75 


13 50 to 15 00 


13 00 


to 14 00 


8 0(> to ll OO 


700 


to 11 00 


7 60 to 


8 00 


7 50 


to 


8 00 


8 50 to 


9 00 


8 50 


to 


9 00 


15 Oa to 16 00 


19 50 


to 20 00 


12 80 to 12 85 


1440 


to 1450 


41 to 


7 


5|to 




84 to 


9 


Qi to 


1 


8 60 to 


8 65 


9 45 to 


9 50 


36 to 


3^ 


30 


to 


34 


21 to 


26 


18 


to 


25 


9 to 


? 


13 


to 


131 


3 to 




4 


to 


10^ 


6ito 


9| 


6ito 


H 


21 to 


34 


20 to 


34 


36 to 


i6 


35 


to 


45 


39 to 


60 


I 3» 


€0 





1550 to 16 00 



March. 



April. 



$1100 to $13 00 
8 ^5 to 8 50 

15 50 to 16 00 



9 
11 
lOi 



6| to 
lOi to 
lOito 

31 to 

22 to 

11 to 
15 to 
6 to 

6i to 6| 



25 

11^ 

16 

11 



6|to 
7f to 

^to 

7ito 

9itb 
13 to 

4ito 

5itO 

26 to 

28 to 

12 to 

4 to 

4Jto 
6 to 



6| 
7 

n 
111 

13i 

4| 
7 

27 

29 
15 
44 



500 to 6 00 
4 00 to 5 50 
3 00 to 3 75 



87 to 

97 to 

80 to 

37 to 

30 to 

95 to - - 

7^ to 90 

13 00 to 14 50 

9 00 to 13 50 



1 00 
101 
1 03 

39 
32 
96 



6 to 

10 to 
lOito 

28 to 

22 to 

13 to 

15 to 

9 to 



11 
Hi 

37 

26 

l3i 
16 
12 



May. 



$12 50 to $14 00 
8 25 to 8 50 

16 50 to 18 50 

7 to lOi 
10 to 11 
H|to 12 

22 to 32 



e^to 6| 



6|to 
8|to 

5Sto 

6gto 

9 to 
i2i to 

4ito 

Sito 

24 to 

26 to 

10 to 

4 to 

4 to 
5|to 



6| 

8i 

HI 
12| 

4i 

7 

25 
27 
15 
6 

5J 
6 



5 00 to 6 00 
4 50 to 5 25 
2 80 to 3 50 



95 to 

102 to 

84 to 

m to 

30 to 

99 to 

83 to 



1 03 
103 
93 
41 
37 
100 
90 



11 to 
15 to 
5 to 



7J to 7f 



7|to 

81- to 

5|to 

6|to 

9 to 
llf to 

4itO 

5ito 

18 to 

20 to 

10 to 

4 to 

3|to 
5itO 



8J 

Hi 
121 

H 

7 

19 

21 
13 

f 



4 50 to 6 00 

4 25 to 4 75 

2 50 to 3 So 

91 to 1 03 

101 to 103 

87 to 105 

39 to 43 

34 to 37 

1 14 to 115 

^ to 100 



14 00 to 15 50 15 50 to 17 50 
9 50 to 13 50 10 00 to 12 00 



8 90 to 9 00 10 00 to 10 25 

9 50 to 10 00 10 75 to 11 00 
21 00 to 21 50 120 00 to 20 50 



14 50 to 14 65 
54 to 8^ 

10 to m 

10 00 to 10 10 

30 to 34 
18 to 26 



15 60 to 15 65 
5Jto 8^ 
10 to , 104 
10 50 to 10 55 



12| to 
4 to 



134 

114 



21 to 33 
35 to M 
35 to 48 



10 25 to 10 50 

11 25 to 11 50 
21 50 to 22 50 

1746 to 17 50 
6i to 9J 
104 to 11 
11 16 to 1120 



30 to 


83 


23 to 


27 


22 to 


27 


18 to 


23 


13 to 


14 


13 to 


14 


4 to 


11 


3 to 


11 


6i to 


8 


64 to 


84 


19 to 


30 


18 to 


27 


33 to 


40 


80 to 


38 


33 to 


40 


sa to 


42 
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June. 



July. 



Angflst. 



Septembet. 



October, 



November. 



December. 



$12 50 to $14 50 
8 50 to 9 00 

15 00 to 16 75 



$12 50 to $13 50 
9 50 to 9 75 



16 00 to 17 25 



$12 50 to $14 00 
9 50to 9 75 

17 00 to 18 00 



6|to 

10 to 
lUto 

21 to 

l6 to 

8 to 
14 to 

3 to 

7| to 

7fto 

9 to 

7^ to 

9i to 
111 to 

4^ to 

51 to 

20 to 

22 to 

11 to 

4 to 

3|to 
5|to 



10 

Hi 

12^ 
25 

20 

10 
15 
8 

7i 

8 



.81 
7 



24 
12 

6S 



7ito 
10 to 
11^ to 

21 to 

15 to 

10 to 
13 to 
4 to 

7f to 

8ito 
9 to 

6|to 

n^o 

9|to 
12 to 

4ito 

5ito 

26 to 

29 to 

12 to 

4 to 

2ito 
S^to 



lOi 
111 
12^ 

24 

20 

11 
14 
9 



8§ 
10 



81 

lit 
12J 

7 



30 
15 

5i 



6 50 to 6 25 

4 00 to 4 50 

2 50 to 4 00 

96 to 110 

105 to 108 

81 to 

38 to 

33 to 

110 to 

50 to 



$13 50 to $14 00 $14 00 to $15 50 $12 00 to $13 00 $12 00 to $13 00 



10 00 to 10 25 
19 00 to 20 50 



9 25 to 9 50 
20 75 to 21 25 



8 to 
12|to 

12 to 

21 to 
17 to 

11 to 

13 to 
5 to 

7|to 

8 to 

9 to 

6f to 

8 to 

10|to 
12ito 

4ito 

6ito 

25 to 

26 t6 
15 to 

4ito 

3 to 
5ito 



lOi 
13 
13^ 

26 

20 

Hi 



8^ 
10 

n 
m 

13 

26 
28 
17 



8|to 

12 to 
l2ito 

26 to 

18 to 

10 to 

13 to 
8 to 



Tito 8J 

8| to 8i 
9i to 10 



6ito 

7f to 

lOito 
12 to 

5^ to 

Tito 



22 to 

25 to 
9 to 12 
4ito 6 



6| 
71 



23 



3|to 
6 to 



5 50 to 6 25 5 75 to 6 75 
4 00 to 5 00 4 75 to 5 50 
2 75 to 4 25 3 00 to 4 25 



87 
41 
36 
115 
SO 



104 to 

1 09 to 

85 to 

45 to 

33 to 

96 to 



112 
1 12 
1 00 
46 
40 
97 



115 to 130 



13 00 to 14 50 
8 00 to 11 00 



6 00 to 7 50 

5 00 to 6 25 
4 00 to 5 00 



1 05 
1 12 
51 
49 
84 
88 
75 



1 25 
1 14 
6S 
57 
39 
90 
90 



10 00 to 1100 10 00 to 13 00 
5 00 to 8 00 6 00 to 12 00 



10 25 to 10 50 10 25 

11 25 to 11 50 11 25 
22 00 to 23 00 21 00 

10 40 to 16 45 'l6 30 

6 to 6 

10 to 10^ 10 

10 60 to 10 80 1130 



18 to 21 

14 to 18 

8J to 9 

3 to 64 

7|to 8i 

16 to 24 

30 to 34 

80 to 88 



to 10 50 110 25 
to 11 50 11 25 
to 22 00 i21 00 

to 16 35 !l7 50 to 17 85 
to 9i| 7 J to 10| 
to lOil IHto 12 
to 1140 1130 to 1135 



to 1 31 
lb 102 



1 15 to 1 24 

1 20 
72 

to 67 

to 40 

to 103 

to 80 



37 
ICQ 
75 



11 00 to 14 50 
6 00 to 13 00 



to 10 50 9 76 to 10 00 
to 11 50 10 75 to 11 00 
to 22 00 12100 to 22 00 



18 to 22 

14 to 18 

mto 9 

2 to ^ 

Uto 8{ 

16 to 24 

30 to 34 

30 to 38 



21 t^ 26 

16 to 22 

9i to 10 

3 to 9 

7J to 8| 



16 to 
30 to 
80 to 



17 80 to 18 05 
7i to 11 
Hi to 12 
11 30 to 11 40 

26 to 30 

20 to 25 

104 to 111 
4 to 10 
7Jto 8| 

16 to 22 
30 to 34 
80 to 88 



9 25 to 9 50 
18 00 to 18 25 



9f to 
13 to 
ISito 

26 to 

24 to 

13 to 
15 to 
9 to 

8 to 

8ftO 
9i to 

7f to 

8ftp 

lOf to 
12 to 

7 to 

9 to 

25 to 

27 to 
12 to 

6 to 

5 to 
6| to 



14| 

15 

14J 



8| 
91 

7| 

lOi 

Hi 
12i 

H 

12 

26 
28 
13 
8 

6| 

n 



7 00 to 850 

6 50 to 7 50 

4 50 to 6 00 

1 27 to 1 40 

1 27 to 1 42 

91 .to 1 U 

68 to 74 

45 tt> 46 

1 10 to 1 11 

80 to 90 



9 50 to 9 75 
17 75 to 18 50 



8ito 
13 to 
12|to 

26 to 

18 to 
12 to 

7 to 

Sfto 

8|to 
9 to 

8 to 

9i to 

lot to 
124 to 

6 to 

8 to 

22 to 

25 to 

9 to 
6 to 

41 to 
64 to 



28 

13 
16 
12 

84 

^ 
8i 

104 

HI 

n 

23 
26 
12 



7 00 to 8 00 
6 50 to 7 25 
4 00 to 5 50 



1 25 to 1 32 
1 40 to 1 45 
to 1 06 
to 68 
to 46 
to 1 03 
to 1 00 



80 
53 
41 
101 
85 



8|to 
114 to 
114 to 

26 to 

20 to 

10 to 
14 to 
7 to 



13 

13i 

12| 

44 

30 

12 
15 
11 



6|to 6| 



7 to 
7| to 

8i to 

94 to 

11 J to 
124 to 

6 to 

8 to 

22 to 
25 to 

9 to 
64 to 

44 to 
6|to 



7i 

8^ 

84 

10| 

12 
12| 

7| 

9 J 



30 
13 
7i 



6 20 to 7 50 

5 00 to 6 75 
3 75 to 4 50 



1 15 
I 33 
93 
52 
41 
95 
95 



to 1 28 
to 1 42 
to 1 06 
to 61 
to 45 
to 1 00 
to 105 



14 50 to 17 50 15 00 to 18 00 ]3 00 tol5 50 
9 00 to 14 00 i 9 00 to 14 00 9 00 to 13 00 



9 75 to 10 00 ! 9 75 to 10 00 
10 00 to 10 50 10 50 to 11 00 
19 00 to 20 00 ,17 50 to 18 00 

18 90 to 19 00 I16 35 to 16 50 



8 to 111 

12 to 13 
12 10 to 12 15 

28 to 34 

22 to 29 

124 to 134 

4 to 12 

H to 8| 

16 to 28 

30 to 39 

30 to 42 



8 to 104 

13 to 14 
11 37 to 11 40 

30 to 36 

23 to 31 

Hi to 13 

3 to 114 

7ito 84 

16 to 28 

30 to 39 

30 to 42 



9 75 to 10 00 

10 50 to 1:1 00 
20 50 to 21 50 

16 60 to 17 25 
74 to lOi 
114 to ] 2i 

11 20 to 11 40 

34 to 41 

25 to 35 

10 to 12i 
5 to 11 
7 to 8 

20 to 31 
30 to 40 
30 to 44 
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Product. 



gAINT LOUIS. 
FloTtr: 

Pine and superfine . hhl 

x;XX,andXX:X..do.. 

T'ajnily and fancy . - do . . 
Wheat: 

Winter ...bnsh. 

Spring flo,. 

Corn ,«*-.do.. 

Eye ..do.. 

Barley. -do.. 
Oats ^ . M ....... m m ... .{do . . 

Potatoes ....do.. 

Hayr ' ^ ^ 

Timotliy . .ton . 

Prairie .......do.. 

Port: 

Mess bbl. 

Bacon cental- 

Hams -do.* 

Lard do.. 

Beef: 

Mess bbi.; 

Hams. ........ ... -lb 

Butter : 

Creamery.. lb. 

3*'air to choice . .do. 

Cheese : 

Puir cream factory.. lb. 

Xower grades. .do. 
Tol>aoco; 

Common to medium 
leaf.-r .......lb. 

Lugs .do. 

Wool: 

TJnwaahed ... . .lb. 

Pleece-w^iahtid .- — .do. 

Tub- washed ........ do . 

Peanuts - ...... .do. 

ScigJir, N'ew Orleans, 
common to ehoicfi. lb. 
Cotton : 

Ordinary to good prdl- 
nai'y i..... lb. 

Low middling to good 
middling .. i lb - 



January. 



$2 50 to $315 

3 25 to 4 40 

4 60 to 5 50 

90 to 99 



Tebraary. 



$2 50 to $3 00 

3 15 to 4 40 

4 GO to 5 50 

891 to 1013 



34 to 
80 to 



29 to 
60 to 



16 00 to 17 50 

10 50 to 11 00 

12 25 to 12 50 

5 50 to 7 60 

9 50 to 10 50 

7 85 to 8 40 

12 25 to 12 50 

9 to 10 

29 to 32 

20 to 25 

14 to 15 

11 to 12 



^ [NoEQinal. 
ISoxmnaL 



17 to 

32 to 

37 to 

2 to 

7 to 



gjto 10 
10| to 12J 



37 to 

84 to 

72 to 

31 to 

70 to 



14 50 to 16 60 

lb 60 to 11 00 

14 50 to 14 75 

5 25 to 815 

9 75 to 10 75 

9 00 to 10 00 

12 50 to 12 60 

10 to lOi 

32 to 

18 to 



14 to 
10 to 



Nominal. 
Kpminai. 

15 to 27 

31 to 33 

30 to 42 

2 J to 4 



8ito 9| 
log to 12 



March. 



;2 50 to $3 00 
3 15 to 4 35 
470 to 5 50 

90i to 101 



April. 



$2 80 to $3 20 

3 25 to 4 50 

4 70 to 5 40 

93 to 104 



37 to 

90 to 

90 to 

32 to 

70 to 



42 
96 
1 10 
33 



14 50 to 16 00 

10 00 to 10 50 

14 50 to 15 00 

5 40 to 8 60 

10 50 to 11 50 

9 85 to 10 25 

12 50 to 12 60 

111 to m 



1650 to 17 00 
11 00 to 12 25 



15 75 to 16 00 17 75 to 

5 60 to 8 60 6 75 to 

10 60 to 11 00 11 00 to 

10 85 to 11 00 11 85 to 



30 to 
18 to 



12 to 
9 to 



4|to 
3^ to 

15 to 

30 to 

31 to 
2 to 

7 to 



8 

26 
33 



8i 



8ito n 

lOf to 12 



$2 70 to 

3 35 to 

4 70 to 



38 to 

1 00 to 

89 to 

35 to 

65 to 



42 
1 04 
95 
36 
95 



May. 



$3 20 

4 55 

5 50 



97 to 107 



38 to 

1 05 to 

98 to 

34 to 

70 to 

18 00 to 

1100 to 



12 25 to 12 50 
12J to 14 

32 to 35 
17 to 28 

15 to 16 
U to 12 



12 00 to 
12 to 



25 to 
14 to 



15 to 
U to 



4 to 
3ito 

20 to 
27 to 
39 to 
2ito 

7 to 



6 

23 
30 
42 
4 

8 



7 tp 8i 
91 to llj 



47 
1 15 
1 00 

36 
105 

22 00 
13 00 

18 25 
9 50 
13 00 
12 00 

12 50 
14 

26 

22 

16 

12 



Silo 

18 to 

23 to 

28 to 

2 to 



27 
35 
31 



7i to 8i 



7 to 
lOJto 



12 



LIVESTOCK 



HEW TOEK. 

Cattle: 

Extra beeves . . . cental . 

Good to fair ....... do . . 

Poor to common. , . do . , 

Milch cows. .head . 

Teal calves ..... cental . 

Sheep ..do.. 

Swine ...do.. 

CmCUra ATI. 

Cattle: 

Choice to extra ship- 
ping steers . . . cental . 

Tair to good shipping 
steers — ^cental. 

G-ood to choice butch' 
era' grades . . cetital . 

"Fair to ntiediam butch' 
©rs' ffrades- cental. 

Common butchers' 
grades ....... .cental 

Oxen, cows, and heif- 
et 8.......... —cental - 

She^p ..do.. 

Swiue ...do.. 



$11 00 to $12 00 

10 00 to 11 00 

3 50 to 8 75 
30 00 to 55 00 

5 50 to 7 50 

4 50 to 6 50 
4 75 to 5 00 



5 00 to 575 

425 to 4 75 

4 00 to 4 60 

3 15 to 3 85 

2 25 to 3 00 

3 00 to 4 40 
3 00 to 5 50 
3 90 to 



5 00 



$11 50to$1200 

11 25 to 11 50 

5 00 to 9 00 
30 00 to 55 00 

6 00 to 9 00 

4 35 to 635 

5 75 to 625 



4 60 to 5 25 

4 00 to 4 50 

415 to 4 75 

3 25 to 4 00 

2 50 to 3 00 

3 00 to 4 65 

3 00 to 5 50 

4 25 to 5 85 



$10 75 to $11 50 

9 75 to 10 25 

8 50 to 9 00 

30 00 to 55 00 

6 25t6 9 00 

5 50 to 7 0O 

5 70 to 6 20 



4 75 to 6 25 

4 00 to 4 50 

4 25 to 4 90 

3 25 to 4 00 

2 25 to 3 00 

3 25 to 4 75 

3 00 to 50 

4 50 to 625 



$11 75 to $12 00 

10 50 to 11 50 

9 75 to 10 25 

30 00 to 55 00 

5 00 to 8 00 

5 50 to 7 00 

6 opto 6 30 



4 75 to 5 25 

4 00 to 4 50 

4 50 to 5 25 

3 50 to 4 25 

2 25 to 3 25 

3 25 to 5 00 

3 25 to 5 25 

4 25 to 6 25 



$10 75 to $11 00 

9 75 to 10 50 

9 00 to 10 00 

30 00 to 60 00 

4, 50 to 6 50 

5 "00 to 7 75 

610to 6 50 



5 00 to 5 50 

4 50 to 4 90 

^ 4 50 to 5 40 

3 50 to 4 35 

2 25 to 3 25 

3 25 to 515 

3 50to 4 75 

4 50tO 6 40 
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(Time. 



July. 



August. 



September. 



Octol>e!r. 



Novemlber. 



December. 



$2 75 to $3 35 

3 45 to 4 60 

4 90 to 5 85 

102 to 114 



^3 10 to $3 65 

3 90 to 5 05 

5 85 to 6 35 

105 to 115 J 



53 00 to $3 65 

3 90 to 5 05 

5 65 to 6 60 

106 to IID 



$4 50 to $5 25 $4 60 to $5 35 

5 40 to 6 50 5 60 to 6 70 

6 65 to 7 50 6 90 to 7 70 



1 28 to 1 42 



$4 35 to $5 00 $4 25 to $4 75 

5 20 to 6 25 4 90 to 5 75 

6 35 to 7 25 610 to 710 



128 to 146 



1 20 to 1 37 



119 to 135 



47 to 55 

110 to 115 
Koniinal. 

35 to 37 

70 to 1 05 

U OO to 16 00 

lOOO to 10 50 

16 25 to 17 25 

650 to 9 30 

1100 to 13 00 

10 50 to 11 25 

12 00 fo l2 50 

13 to 14 

20 to 25 

15 to 18 



14 to 
10 to 



4 to 
S^to 

18 to 

22 to 

28 to 

2 to 



5% 
6i 

25 
28 
38 
H 

84 



7ito 

94 to U 



37 to 48 

60 to 80 

33 to 34 
80 to 100 

12 00 to 14 00 
9 00 to 10 50 

16 25 to 18 75. 

7 00 to 9 75 

11 00 to 13 00 
1130 to 1150 

12 00 to 12 50 

13 to 14 

20 to 2S 

14 to 17 



13 to 
9 to 



Nominal. 
3i to 7 



18 to 
22 to 
31 to 
2i to 



49 to 52 

84 to 85 
Kominal. 

30 to 44 

TO to 80 

12 00 to 15 00 

8 50 to 8 75 

18 30 to 19 00 

7 40 to 10 50 

12 00 to 14 00 

1175 to 12 25 



57 to 77 

1 07 to 1 11 

106 to 107 

39 to 42 

85 to 105 

15 00 tOl7 00 
10 00 to 12 00 

18 25 to 19 25 
8 75 to 11 35 
14 00 to 15 00 
11 15 to 12 10 



66 to 75 

109 to 113 

95 to 1 15 

43 to 46 

90 to 112 

16 00 to 18 00 
9 50 to 12 50 

19 50 to 20 25 
9 50 to 12 00 
15 00 to 16 00 
12 05 to 13 00 

12 50 
14^ to 15 



17 75 to 18 50 16 90 to 17 25 

8 75 to 10 75 ' S m to 10 45 

14 00 to 15 00 13 00 to 14 00 

1150 to 13 00 11 00 to 12 25 



22 to 
16 to 



13 to 
9 to 



26 to 

18 to 



30 to 
19 to 



34 



7|to 8| 

74 to 84 

94 to 



Kominal^ 
ISTominal. 

13 to 2c 

17 to 2£ 

30 to 3J 

2 to 4 

8 to S 

8 to 9J 
lOi to 111 



Nomln^, 

13 to 25 

18 to 26 

30 to 39 

2to 4 



Kommal. 

^N'ominal. , 

18 to 25 



3i to 41 
6 to 8 



8 to 9} 
lOito 111 



8ito 9| 
lOi to Hi 



60 to 71 

1 00 to 1 03 

1 05 to 1 15 

41 to 45 

1 10 to 1 15 

20 00 to 23 00 
12 00 to 15 00 



59 to 
92 to 
85 to 
46 to 
1 00 to 



68 
99 

101 
48 

117 



19 50 to 21 50 
13 50 to 15 00 



12 50 



12 to 


14 


Hi to 


13 


33 to 


36 


36 to 


40 


23 to 


32 


24 to 


85 






13 to 


15 






11 to 


12 



18 to 25 



30 to 39 
4 to 8 



8i to 104 
10| to lis 



12 50 to 13 00 



51 io 7i 
74 

18 to 25 



30 to 
4 to 

Si to 



38 
5 



9i to lOi 
Hi to 111 



MAEKETS. 



$11 50 to $12 00 

10 50 to 1100 

9 00 to 10 50 

30 00 to 60 00 

5 00 to 6 75 
4 50 to 6 25 

6 00 to 6 30 



5 40to 5 75 

4 90to 5 25 

4 65 to 5 50# 

3 65 to 4 50 

2 50 to 3 50 

3 75 to 5 40 
2 50 to 4 75 

4 25 to 6 10 



$11 25 to $12 00 
10 50 to 11 00 
8 75 to 10 50 
40 00tO 50 00 
6 50to 7 75 
3 50 to 7 25 
eOOto 6 40 



5 40 to 5 75 

5 00 to 5 25 

4 50to 5 25 

3 25 to 4 00 

2 25t> 3 00 

3 50 to 5 00 
2 40 to 4 50 

4 50 to 6 25 



$12 00 to $12 50 

10 75 to 11 25 

9 25 to 10 75 

30 00 to 55 00 

5 00 to 7 75 

3 50to 7 25 

7 10 to 7 20 



5 50to 5 75 

4 75 to 5 25 

4 75 to 5 0O 
3 00to 3 75 

2 00to 2 50 

3 50 to 4 75 
2 50 to 5 25 

5 25 to 7 00 



$12 00 to $12 50 

11 00 to 11 50 

8 00 to 10 00 

30 00 to 60 00 

5 00 to 8 50 
3 75 to 640 

6 80to 690 



525to 575 

450tO 500 

4 00 to 4 50 

3 00 to 3 75 

150to 225 

3 25 to 4 50 
2 50 to 4 75 

4 SO to 7 00 



$11 50 to $12 25 

10 00 to 1100 

7 00 to 10 00 

40 00 to 60 00 

5 00 to S 50 
4 00 to 675 

6 50tO 675 



575t0 600 

450to 550 

4 25 to 4 75 
325to 400 

2 00to 250 

3 25 to 4 50 
2 75 to 5 00 

5 25 to 775 



$11 75 to $12 25 
9 00 to 1150 
7 00 to 8 25 
55 00 to 65 00 
5 50 to 9 50 
3 25 to 5 25 
550to 650 



5 50 to 600 

4 50 to 5 25 

400 to 450 

3 00 to 3 75 

200to 275 

325 to 4 25 

250 to 4 25 

4 50 to 640 



$11 25 to $12 00 

9 25 to 1100 

7 25 to 9 00 

35 00 to 60 00 

4 75 to 9 50 
3 25 to 5 25 

5 50 to 6 25 



6 25 to 6 00 

425 to 5 00 

400 to 4 50 

3 00 to 3 75 

175 to 2 50 

3 25 to 4 00 

2 25 to 4 50 

5 00 to ♦6 40 
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Products. 



CHICAGO, 

Cattle: 

Exl ra "beeves . . -cental. 

Choic^i beeves . , . - -do. . 

Good to medium grades, 
cental: — 

Poor to common grades, 
cental 

Veal calves . - - . . cental . 
Sheep.,....,. ....-..-do.. 
Bwiiie ....do.. 

SAINT LOUIS. 

'Cattle; 

Choice natives ..ceBtal. 

I'air to prime do . . 

Fair to good butchers' 
steers. . - - . .cental- 
Common to good stock 
sttjers - cental - 

Oxen do.. 

Cows and heifers, .do . . 

Milch 00 wa . — . . - head. 

Calves.... do. - 
Sheep ...... ^, -.cental. 

Swine .....do.. 

, Horses: r ^ 

Good plugs head . 

Soutlieni . ^. . . . , - . .do . - 

Streetfirs ...do.. 

Fancy driving do.. 

Hea vj draft .... — .do . - 
Mules : 

14 hands hij^h ... . .do. . 
144 hands high ... do. . 

15 hands high . . . . .do. . 
15i hands high .do, . 

16 hands hi^ . . . - -do . . 

NEW ORLBANB. 

Cattle: 

Co rn ■ fed beeves . cental . 

G-rass fed beeves .head. 

Milch co ws. . . . . . - -do. . 

Calves «---.do.. 

Sheep do.. 

Sw ine . cen tal 

HorsoS': 

C oiETOon T)lug . . - .head 

Good work . : .do. 

Saddleandhamess do . - 
:'Mul"'a:' , ' /'^ 

Small and common . do 

Good medium . . , . do. . 

Hi ce culture . . — . . r do . . 

'FirMt-claaS' do.. 

Coal, catt, and heavy 
city use. ...... ^head 



January. 



$5 75 to $6 25 

4 85 to 5 40 

3 75 to 4 65 

2 50 to 3 50 

3 50 to 5 75 
3 50 to 5 50 
3 70 to 5 25 



5 25 to 5 75 

4 25 to 5 20 

3 65 to 4 25 

2 25 to 2 90 

3 00 to 3 40 

5 00 to 3 50 
15 00 to 45 00 

5 00 to 10 00 

2 25 to 5 50 

3 50 to 4 80 

20 00 to 40 00 
75 00 to 110 00 
75 00 to 110 00 
90 OO to 170 00 
130 00 to 175 00 

75 00 to 80 00 
90 OO to 100 00 
lOOOOto llO 00 
125 00 to 150 00 
150 00 to 175 00 



3 50 to 4 50 

10 00 to 30 00 

25 00 to 8500 

6 00 to 10 00 

2 00 to 3 50 

2 50to 4 50 

60 00 to 110 00 
110 0dto l50 00 
150 0^) to 200 Op 

75 00 to 125 00 

150 00 to 180 00 
120 00 to 160 00 
175 00 to 220 00 

210 00 to 240 00 



February. 



$5 75 to $6 00 

5 00 to 5 50 

4 00 to 4 85 

2 60 to 3 85 

3 50 to 5 75 

3 50 to 5 50 

4 25 to 6 30 



5 25 to 5 60 

4 25 to 5 20 

3 65 to 4 25 

2 25 to 3 15 

3 00 to 3 40 
2 00 to 3 25 

20 00 to 45 00 

5 00 to 10 00 
2 25 to 5 50 
5 10 to 5 60 

25 00 to 40 00 
55 00 to 85 00 
75 00 to 110 00 
90 00 to 170 00 
130 00 to 175 00 

80 00 to 85 00 
90 00 to 95 00 
100 00 to 110 00 



March. 



$5 75 to $6 60 
5 25 to 5 50 

4 25 to 5 00 



2 75 to 

3 50 to 
3 75 to 5 50 
5 15 to 6 60 



4 25 

5 75 



5 35 to 5 60 
4 25 to 5 20 



3 65 to 4 25 



2 50 to 3 75 

3 00 to 4 00 
3 m to 4 00 

20 00 to 45 00 

5 00 to 10 00 

2 25 to 5 50 

5 15 to 6 15 

25 00 to 35 00 
65 00 to 100 OO 
80 00 to 115 OO 
100 00 to 170 00 
130 00 to 175 00 

80 00 to 85 00 
90 00 to 100 00 
105 00 to 112 00 
125 00 to 150 00 115 00 to 150 00 
155 Op to i65 00 155 OO to. 175 00 



3 50 to 4 50 

10 00 to 30 00 

25 00 to 75 00 

6 00 to 10 00 

2 00 to 4 00 

2 50 to 4 25 

60 00 to 110 00 
110 00 to 150 00 
150 00 to 200 00 

75 00 to 125 00 
150 00 to 180 00 
120 00 to 160 00 
175 00 to 220 00 



Apiil. 



$5 85 to $6 35 

5 60 to ,5 75 

4 60 to 5 50 

3 25 to 4 50 

3 75 to 6 25 

4 00 to 6 00 
4 50 to 6 40 



5 40 to 5 75 

4 50 to 5 30 

3 75 to 4 50 

2 00 to 3 75 

3 00 to 4 00 
3 00 to 3 50 

20 00 to 45 00 

5 00 to 10 00 
2 50 to 6 00 
5 50 to 615 

25 00 to 40 00 
50 00 to 85 00 
90 00 to 130 00 
100 00 to 170 00 
130 00 to 175 00 

70 00 to 75 00 
100 00 to 110 00 
IJO OOto 120 00 
120 00 to 140 00 
150 00 to 175 00 



2 50 to 5 50 2 50 to 5 00 
10 00 to 25 00 1 10 00 to 25 00 



25 00 to 75 00 

6 00 to 9 0O 

2 00 to 5 00 

B 00 to 6 50 



25 00 to 75 00 

6 50 to 10 00 

2 00 to 5 00 

3 00 to 5 25 



May. 



$5 SO to 
5 50 to 



$6 00 
5 75 



4^80 to 5 40 



3 50 to 

3 50 to 

4 75 to 

5 00 to 



4 75 
6 50 
600 
6 40 



5 50 to 6 15 
4 75 to 5 50 

4 00 to 4 70 

3 00 to 3 75 

3 00 to 4 00 

2 50 to 4 25 
20 00 to 45 00 

5 00 to 10 00 

3 25 to 5 65 
5 80 to 615 

50 00 to 80 00 
90 00 to 110 60 
80 00 to 120 00 
100 00 to 200 00 
85 00 to 200 00 

100 00 to 111 00 
110 00 to 125 00 
120 00 to 130 00 
130 00 to 140 00 
150 00 to 185 00 



2 50 to 5 50 
10 00 to 25 00 
25 OOto 75 

6 50 to 10 00 

2 OO to 5 00 

3 do to 5 50 



60 60 to 110 00 60 00 to 100 00 50 00 to 90 00 
no 00 to 150 00 90 OO to 145 00 90 00 to 140 GO 
150 00 to 200 06 jl50 00 to 190 00 jl40 00 tp 175 OO 

75 OO to 125 00 I 65 00 to 110 00 | 65 OOtO llO 00 
150 00 to 180 00 125 00 to 150 00 140 00 to 155 00 
120 OOto 160 00 100 00 tol40 00 110 00 to 140 00 
175 00 to 220 00 il50 OOto 190 00 150 OOtplSO 00 



210 00 to 240 00 210 00 to 240 00 190 00 to 225 00 185 OO to 200 00 
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July. 



Kovember. 



$6 00 to $6 30 

5 75 to 5 95 

5 15 to 5 70 

3 50 to 5 00 

4 35 to 7 00 

5 00*0 6 00 
5 00 to 6 15 



6 10 to 6 30 
5 00 to 6W 

4 90 to 5 25 

3 00 to 4 75 
iooto 4 00 
2 50 to 3 25 

20 00 to 45 OO 

4 00 to 8 00 
2 75 to 4 50 

5 45 to 6 15 

30 00 to 60 00 
60 00 to 125 OO 
100 00 to 135 00 
no 00 to 200 00 
100 00 to 275 00 



$$ 00 to $625 

5 75 to 5 85 

4 90 to 5 65 

3 25 to 4 50 

3 50 to "jm 

3 00 to 5 25 

4 50 to 6 25 



6 00 to 6 25 
5 00 to 5 90 

4 75 to 515 

3 00 to 3 75 

3 00 to 4 00 
2 50 to 3 25 

18 00 to 42 00 

4 00 to 8 00 
2 75 to 450 

5 70 to 6 20 

30 00 to 60 00 
50 00 to 00 00 
80 00 to 120 00 
90 00 to 200 00 

125 00 to 2ao 00 



$6 00 to $6 33 

S 70 to 5 SO 

4 75 to 5 75 

3 00 to 4 00 

3 &0 to 7 

3 00 to 4 75 

5 00 to 6 83 



6 00 to 6 25 
5 00 to 5 90 

4 75 to 5 15 

3 00 to 3 75 

3 00 to 4 00 

2 00 to 4 00 

18 00 to 40 00 

5 00 to 10 00 
2 75 to 4 50 

6 00 to 7 00 

30 00 to 50 00 
SO OOto 100 00 
80 00 to 120 00 
90 qO to 140 00 



$6 00 to $635 

5 25 to 550 

4 00 to 475 

3 00 to 3 50 

3 50 to 650 

3 00 to 4 50 

6 00 to 700 



6 15 to 6 45 
475 to 610 



$640 to $675 

5 80 to 4315 

375 to 550 

2 75 to 3 50 
400to 650 

3 25 to 425 

6 25 to 700 



$6 50 to $680 

6 OO to 6 30 

400to 575 

2 75 to 4 00 
4 00to 7 00 

3 00 to 5 00 
450 to 6 ^0 



$6 50 to $680 

5 65 to 610 

425 to 550 

2!75to 385 

4 00 to 700 
2 50 to 515 

5 6dto 650 



6 25 to 


6 75 


625to 


7 00 


475to 


615 


4 75 to 


615 


3 85 to 


4 50 


4 00 to 


■4 75 


2 00 to 


3 50 


200 to 


3 50 


3 00 to 


4 00 


8 00 to 


4 00 


2 00 to 


4 00 


2 00 to 


4 00 


15 00 to 


40 00 


16 00 to 


47 00 



2 00 to 400 

20 00 to 5500 

5 00 to 10 00 5 00 to 10 00 5 Oft to 10 00 5 00 to 10 00 
2 25 to 4 00 2 25 to 4 25 2 25 to 4 25 3 00 to 5 00 

6 25 to 7 00 6 20to ?25i 5 00 to 6 50 5 00 to 660 



SOOOto 60 00 SOOOto 40 00 35 00 to 45 00 
70 00 to 90 00 60 00 to 85 00 60 00 to 80 00 
95 00 to 125 00 90 00 to 120 00 



75 00 to 110 00 
80 00 to 150 00 



30 00 to 50 00 
55 00 to 85 00 
85 00 to IJ 5 00 



85 00 to 1 60 OO 80 00 to 140 00 lOO 00 t<i 175 Oo 



U5 00 to 200 00 ill5 00 to 175 00 120 00 to'SOO 00 110 00 to 180 00 »0 00 to 200 00 



100 00 to 120 Ot) 90 00 to 100 00 
110 00 to 135 00 1110 00 to 125 00 
120 00 to 130 00 il25 00to l35 00 
135 OO to 150 00 140 00 to 150 00 

150 00 to 190 00 130 OO to 200 00 130 DO to 200 00 llO 00 to 225 OO 



90 00tol00 00l 9000tolOOOO SOOOto 8500' SOOOto 8500 7500to 8000 
110 00 to 125 00 100 00 to 110 00 90 00 to 100 00 90 00 to 105 00 W 00 to lOO 00 
100 00 to 115 00 110 00 to 120 OOlllO 00 to 115 00 
11 5 00 to 150 00 125 00 to 150 00 125 00 to 140 OQ 
160 00 to .200 00 110 00 to 200 0^ 160 00 to 200 00 



125 00 to 135 00 110 00 to 120 00 
145 00 to 155 00 120 00 to 16000 



10 00 to 35 OO 

25 00 to 75 00 

SOOto 9 00 

2 00to 5 00 

3 00 to 6 00 

©0 00 to 90 00 
100 00 to 145 00 
150 00 to 175 00 

60 00 to 100 00 
130 m to 150 00 
100 00 to 130 00 
160 00 to 175 00 

175 00 to 200 00 



10 00 to 35 00 

25 00 to 75 00 

6 00 to 10 00 

1 50 to 4 00 

3 50 to 5 50 

60 00 to 90 00 
100 00 to 145 00 
150 00 to 175 00 

60 00 to 100 00 
130 00 to 150 00 
100 00 to 130 00 
150 00 to 175 00 

175 00 to 200 00 



11 00 to 35 00 

25 00 to 75 00 

6 50 to 10 00 

1 50 to 4 00 

3 50 to 6 50 

60 00 to 90 00 
100 00 to 145 00 
150 00 to 175 00 

60 00 to 100 00 
130 00 to 150 00 
100 00 to 130 00 
150 00 to 175 00 

175 00 to 200 00 



7 00 to 38 00 

25 00 to 75 00 

500 to 9 00 

150 to 3 00 

3 50 to 6 00 

70 00 to 110 00 
110 00 to 150 00 
150 00 to 2O0 00 

8000 to 125 00 
150 GO to 175 00 
li*500tol50 0(l 
175 00 to 225 00 

225 00 to 250 00 



7 00 to 38 00 

25 00 to 75 00 

5 00 to 9 00 

150to 3 50 

3 50 to 6 00 

70 00 to 110 00 
110 00 to 150 00 : 
n 



8 00 to 40 0Oi 7 00 to 35 00 

25 00 to 80 00: 25 00 to 80 00 

6 00 to lOOOi 5 00 to 900 

150 to 3 00j 150 to 300 

3 50 to 7 00| 5 00 to 7 00 

70 00 to 110 oo! 00 to 110 00 
110 00 to 150 OOillO 00 to 150 GO 



150 00 to 200 00 150 00 to 200 00,150 00 to 200 00 



80 00 to 125 00 80 00 to 125 001 SOOOto 125 00 
150 00 to 175 00 160 00 to 175 OO'lSO 00 to 175 00 
125 00 to 150 00 125 00 to 150 00125 00 to 150 00 
175 00 to 225 00 175 00 to 225 00jl75 00 to 225 OO 

225 00 to 25P 00 225 00 to 250 00|2^ 00 to 250 00 
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EAILEOAD BUILDING. 

The construction of railroads has rendered possible the rapid settle- 
ment of the great interior areas of fertile lands which must have re- 
mained comparatively uncultivated but for facilities afforded for reach- 
ing the markets of the world. 

A half century ago, in 1831, there were 72 miles of railroads built 
in addition to the 23 miles previously in operation. In the following 
ten years, to the end of 1841, ther^ were built 3,420 miles; in ten years 
from 1842 to 1851 more than twice as much, or 7,447 miles. Prom 1852 
to 1861, inclusive, a great impetus was given to railroad building, coin- 
cident with the general industrial progress of the country, and 20,304 
miles were added to the completed mileage of railroads. 

A lower rate of progress obtained during the war period, yet by the 
end of another decade 28,997 miles were added ; and in the ten years, 
including 1881, the immense advance of 44,603 miles was contributed 
to the mileage of operative roads. 

Mr. Henry N. Poor, the authority in railrQad statistics, makes the 
aggregate mileage at the close of 1881 104,813 miles, of Which more 
than a tenth is the work of the past year. 

[the work is now being rapidly pushed, increasing the magnitude 6f 
these figures. The following are the authorized figures illustrating this 
progress^ which is also represented geographically in the diagram: 



Year. 



1830... 

1831... 

1832:.. 

1833... 

18^..., 

1836... 

1836 

1837-.. 

1838.-- 

1839... 

1840-..; 

1841..., 

1842..., 



95 
229 
380 
633 
1, 098 
i;273 
1,497 
1,913 
2,302 
2im 
3,535 
4,026 



72 
134 
151 
253 
465 
175 
224 
416 
389 
516 
717 
491 



Year. 



1843... 
1844... 
1845... 
1846... 
1847.,. 
1848... 
1849... 
1850... 
1851... 
1852... 
1853... 
1854... 
1855... 



^1 

:3 



4, 185 
4,377 

4, 633 
4,930 

5, 598 
5,996 
7, 365 
9,021 

10,982 
12,908 
15,360 
16> 720 
18,374 



I 



.5 J 



159 
192 
256 
297 



1,369 
1,656 
1,961 
1,926 
2,452 
1,360 
1,654 



Tear. 



1856., 
1857- 
1858., 
1859., 
I860.. 
1861, 
1862.. 
1863.. 
1864.. 
1865. 

1866- , 

1867- . 
1868., 



4 



22,016 
24,503 
26,968 
28,789 
30,635 
31, 286 
32,120 
33,170 
33,908 
35,085 
36,801 
39^ 250 



I 4S 

il 

CJ«w 



3,647 
2, 647 
2,465 
1,821 
1. 846 
651 
834 
L050 
738 
1,177 
1, 742 
2,449 
2,979 



Year. 



1870. 
1871. 
1872. 

1873., 
1874., 
1875. 
1876. 
1877- 
1878. , 
1879. 
1880., 
1881., 



46, 844 
62,914 
60, 283 
66,171 
70,278 
72,383 
74, 096 
76, 808 
79, 089 
81, 776 
86, 497 
93, 671 
104,813 



it 



4, 615 
6,070 
7,379 
5,878 
4, 107 
2, 105 
1 712 
2,712 
2,281 
2, 687 
4, 721 
7, 174 
11,143 



THE NEW YOEK CANAL SYSTEM. 

This great work of internal improvement, which has been such a boon 
to the farmers of Central New York and of the West, has carried freight 
enough to load about half a, million trains of twenty full cars each, and 
is now annually floating to market the equivalent of liibre thaii sixteen 
thousand such train loads. 

A record of the tnovement is carefully kept and audited by a State 
officer, which shows the whole number of totis moved, th^ number car- 
ried to tide- water, the number of tohs of through freight from the West 
to tide-water, and the number received from pqints in the State of New 
Xork; A summary of these figaipes, by decades, will mass the results to 
be grasped conveniently by the understanding, apd a diagram which 
accompanies will present the movement of forty-four years t^ the e^e 
of the reader. In studying these %ures it should be reniembered that 
the tons to tide- water from the Western States do not include all the 
freight ttat comes from the West, as a considerable and increasing por- 
tion is now distributed through the interior of New York and New 
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England. This distribntion is shown by siibtracting the one hundred 
million tons "to tide- water'' from the grand aggregate of one hundred 
and seventy-seven millions of tons, showing that 43 per cent, of all, 
most of it from States west of Kew York, a large portion as far west as 
Illinois, has failed to reach tide- water. 

The freight from Kew York State, as the figures show, is much less 
than betwem 1840 and 1860, from the increase of railroads and de- 
crease of their freight rates. The increase by decades is as follows: 



Tears. 


Tonsmoyed. 


Tons to tide- 
irater. 


Tons to .tide- 
water from 
Western 
states. 


Tons from ]S"ew 
York, 


1837 to 1840 ......................... 


5,356,066 
21, 972, 233 
38, 439, 739 
55, 185, 326 
56,290,026 


2,533,402 
12j682,475^ 
2l5?539,453 
31,017,912 
32,755,956 


419,277 
4,834,724 
11,865,329 
21, 501, 150 
21,980,740 


1,231,031 
5,132,582 
4,201,303 
2,414,972 
2,936*^514 




1851 to 1860 


1861 to 1870 .-.....„„.....-..„..... 




Total 


177,243,390 


100, 519, 198 ' 


60,591,220 


15^936,402 





There have been annual fluctuations, due to difference in quantity of 
freight to be carried, and still more to the inda cements ofiered by rail- 
roads for the heavy freight that is the staple of the canal trade j but 
there has been neit her progressive advance or decline in quantity for 
twenty years. The annual table will present these fluctuations, and the 
prior progress of the trade : 



Tears. 



Tons Aored. 



Tons.to tide- 
water. 



Tons to tide- 
water from 
W e-s tern 
States. 



Tons from Kew 
York. . 



1837. 
1838.. 
18,'{9. 
1840. 
1841., 
1842., 
1843., 
1844., 
1845., 
1846.. 
1847., 
1848., 
1849. . 
1850- . 
1851,. 
1852.. 
1853.. 
1854.. 
1855. . 
1856.. 
1857.. 
1858,. 
1859- . 
I860.. 
1861.. 
1862.. 
1803.. 
1864.. 
1865.. 
1866.. 
1867.. 
1868.. 
1869., 
1870.. 
1871.. 
1872.. 
1873.. 
,1874 .. 
1875.. 
1876.. 
1877 
1878.. 
1879.. 
1880.. 



171, 
333, 
435, 
416, 
521, 
236, 
513, 
816, 
977, 



2, 869, 



796, 
894, 
076, 
582, 
863, 
247i 
166, 
022, 
116, 
344, 
665, 
781, 
650, 
507, 
598, 
557, 
852, 
729, 
775, 
688, 
442, 
859, 
173, 
467, 
Q73, 
364, 
804, 
859, 
172, 
955, 

362. 
457, 



296 

Oil 

718 

046 

661 

931 

439 

586*' 

565 

662 

810 

230 

732 

617 

733 

441 

853 

862 

617 

082 

061 

192 

684- 

214 

635 

785 

692 

941 

654 

220 

325 

225 

080 

769 

888 

370 

782 

588 

958 

129 

963 

320 

372 

636 



611,781 
640, 481 
602, 128 
669, 012 
774,334 
660, 626 
836^861 
1, 031,395 
1,204, 943 
1, 362, 319 
1,744,283 
1,447,905 
1, 579, 946 
2,033,863 

1, '977,151 
2, 234, 822 
2, 505, 797 
2, 223, 743: 
1, 895, 593 
2, 123, 469 
1,617,187 
1,985, 142 
2, 121, 672 

2, 854, 877 
2,980, 144 
3,402, 709 

3, 274, 727 
2,805,257 
2, 730, 181 
3,305,607 
3,029*695 
3,237, 149 
3, 096, 142 
3,156,301 
3, 495,801 
3, 647, 944 
3, 376, 649 
3,223,112 
2, 608, 777 
2, 426,382 
2, 986, 812 
3,637, 101 
3,286^76 
4,067,%02 



66,225 
83,233 
121. 671 
158; 148 
224, 176 
221,477 
256,376 
306, 025 
304,551 
506i 608 
812,840 
6.50, 154 
768, 659 
773,858 
966,993 
1,151,978 
1,213, €90' 
1,100,526 
1, 092, 876 
1, 212, 550 
919,998 
1,273,109 
1,036,634 
1, 896,i975 
2,] 58, 425 
2, 594, 837 
2, 279, 252 

1, 907, 136 
1, 903, 642 
2, 235, 716 
2,129, 405 
2, 215, 223 

2, 028, 568 
2, 048, 947 
2,276,393 
2, 456, 022 
2, 627, 068 
2, 206. 604 
1,476,238 

1, 402, 768 

2, 010, 081 
2, 461, 066 
2, 363, 218 
2,^801,282 



321,252 
336, 016 
264, 596 
309, 167 
808, 344 
258, 672 
378, 969 
499, 416 
655, 039 
600, 662 
618, 412 
534, 183 
498, 068 
780,817 
541, 664 
602, 721 
637, 748 
fl02, 167 
327, 839 
374, 580 
197$ 201 
223,578 
414,699 
879, 086 
291, 184 
322, 257 
368, 437 
239, 498 
174, 719 
287,948 

96,707 
163,350 
229, 121 
241, 751 
372,484 
214,383 

58, 287 
263, 693 
438, 704 
342, 552 
287, 927 
370,624 
182^784 
425^:076 



Total. 



177, 243, 390 



IQP, 519,198 



60^591^220: 
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THE DIVISIOlfr Al^D ITS WOEK. 

Tbe proviiice of agriciiltural statistics is to measure the productiTO 
resources of the nation, to survey its crop areas, to record its garnered 
products, it is more— to balance the produ(ition and eon sumption of 
the nations, and calculate therefrom the oscillation of prices. The rel- 
ative profit of systems of culture, the profitable distribution of individ- 
ual crop areas, can best be shown by statistics; questions of national 
economy are decided by appeal to statistical investigation; and while 
the plain farmer cannot afibrd to decline the study of statistics, the 
statesman finds it the most essential and the most difficult of his labors. 

With a range through the entire field of rural eSbrt, and Of science 
applied to agriculture, the ground occupied by agricultural statistics is 
practically measureless and the demand for statistical service limitless. 
Hence the work of the division has neither cessation nor respite. 

General and special statistics, domestic and foreign, national and in- 
ternational, are required for use of olficials connected with the legisla- 
tive and executive departments of the governnient, boards of agricult- 
ure, chambers of commetce, educational institutions, editors, and others 
in reijresentative positions. Much serviee of this tenor is constahtly 
performed, limited only by practical possibilities tod the endurance of 
a small corps of clerical assistants. 

The crop -reporting work of this division covers an area of nearly 
200,000,000 acres of crops harvested by the hand of man, and includes in 
cattle indu stries a range of several hundred millions more. The spirit 
of the age demands prompt, frequent, and reasonably accurate reports 
of th^se vast interests 5 the unreasoning haste of greedy impulsiveness 
deni^J^nds a minute census :v7etekly, simultaneous in oollection, tod in- 
stantaneous in consolidation and distribution. The tendency of the 
unthinking public is to statistical pretense, inaecntacy, and looseness 
of statement. It will be the aim of the direction of this service to ren- 
der it thorough, efficient^ and reliable in results ; to use systematic scien- 
tific methods; to reach practical and exact conclusions, and present 
them conscientiously. 

To this end the Commissioner of Agriculture has Obtained an in- 
creased a])propriat ion from Congress; and among the means adopted 
for improvement of this service is the appointment of a statistical agent 
for each State and Territory, to act as head of a State corps o^ corj^e- 
spondents, as a lieutenant of the statistician in directin g and executing 
the work of such district. Among these agents are several experienced 
officers of State departments or boards of agriculture, heretofore in 
charge of a Statje corps of statistical reporters upon precisely th© same 
plan in operation in this department. Thus duplication of work is 
avoided, discrepancies are harmonized, results are Yerifl€jd, avoiding the 
confusion of a double series of reports, and securing greater accuraey 
and higher public appreciation of the value of the results. Unfortu- 
nately, there are few States that have a.n organization for the colle<ition 
of statistiqs, and in the others it becomes necessary to select agents Who 
have not been educated in statistical collection by such experience f 
yet there are persons possessed of judgment in agricultm^al affairs, 
capaeity for organization, a taste for statistical collection, and a '^genius 
for w6rk,'' from w^ select these agents, in the expectation of de- 
veloping trained and skilled assistants. 

This improvement in our statistical machinery has been put in op- 
eration, and valuable results have already been secured in different 



the Erie €aml4Qtaitonsmou'€(itatiU^ water-tona moved to tide water 
j^pt Western States a/?d to/is from State (fJl/ew-YorA^ 
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directions. It is realized, however, that wiateyer zeal and discretion 
may plan and direct, there mast be ihtelligent and permanent local cor- 
respondents— resident farmers rather than peripatetic salesmen ; estab- 
lished land-holders, instead of transient tradesmen— otherwise the pre- 
sentation of approximately acciirate results will be an impossibility and 
an absurdity. It is believed tha,t with the judicious assistance of these 
agents an efficient organization of the machinery for statistical collec- 
tion may be perfected and steadily maintained, with increasing compe- 
tency and higher success. 

In view of the iufluenoe of foreign demand on prices, and of the great 
volume of exportation of certain products, notably of grain and "provis- 
ions,'^ it has been deemed advisable, necessary even, that an effort should 
be made to give early information to American farmers of the prospect- 
ive reijuirements of the foreign trade. 

For this purpose an agency has been esto-blisbed in Europe, in charge 
of Mr. Edmund J. Mofiatj with headquarters at London, at the office of 
the consul general. He arrived there at the close of the harvest season, 
and has already vigorously commenced the work of organization through- 
out Europe, with the co-operation of officers of the State Department 
and our diplomatic service. Much is expected of this agency in the 
future in accurate reports of crop prospects, valuable statistical ex- 
changes, and miscellaneous information of value to this department and 
the agriculture of the country. 

A section of the division of statistics has been organized, under re- 
quirement of Congress, for the monthly publication of freight rates of 
transportation. The changes of rates on principal agricultural products 
and farmers'' supplies have been giyen for all the through east and west 
trunk lines, the Pacific i^oads, and great n6rth and south railway sys- 
tems, and lake, river, aiid coast lihes 6f steamers. ITot only the through 
rates, but an immense array of local rates for groups of minor points 
in all parts of the country, have been accurately presented. Special 
rates for certain products sent to various points, including live stock, 
cotton, rice, &c., have been promptly published for the information of 
farmers who wish to seek the best markets and forward their products 
with an intelligent view of the cost of shipment. 

The organization of comprehensive special work in dairy statistics 
has also been commenced, and other special investigations are in prog- 
ress. . 

CROPS OF THE YEAR 1882. 

In order to bring the results of work in the division of statistics up 
to the close of the year 1882, 1 respectfully present the following, as 
supplementary to this report, which includes the estimates of 1881, with 
investigations of the early months of the present season. 

The organization of the corps of State statistical agents, of the 
European statistical agency with headquarters in the office of the con- 
sul-general at London, and the section of statistics of railroad and 
steamboat transportation rates, with other work for the improvement 
of the service of the division in other respects, are presented with suf- 
ficient fullness perhaps in the preceding pages. 

The unusual diminution of i>ro(iuction in 1881, in all cereals except 
6ats, in potatoes, in cotton, and in nearly all products of the farm, 
caused an uneasy feeling during the untoward and unpromising plant- 
ing season of the present year, which waK generally late, cold, and wet, 
preventing work, rendering necessary replanting, ai^d stiffening prices 
of grains and meats. The farmers, however, did not for a moment yield 
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to despondency, but redoubled their efforts, and with the aid of im- 
proved implements accomplished more hard work than was ever done 
in the same period in the United States. But from June the skies were 
propitious, rains seasonable, and summer heat moderate and louj^ con- 
tinued, and improvement was rapid and to an unusual de^r^e uninter- 
rupted. There were some exceptions, notably in New England, Kew 
York, and Few Jersey, where an injtirious drou^?ht, extending to the 
highlands and mountains from the sea-coast, reduced the production of 
nearly all crops. Elsewhere, in the gTeat agricultural sections, there 
was less loss, whether from drought, storms, floods, or insects, than for 
many years; and the aggregate result is a rate of yield generally above 
the average, in those crops which mature by midsummer, and medium 
productioii of crops requiring longer time to mature. In the South all 
crops were large, because the lateness of the spring was greatly modi- 
fied there, and for all the cereals and vegetables the moisture and low 
temperature of the spring was especially fE|.vorable, The aggregate 
result is a year of general abundance* 

■ ,,OOBNw 

This iSj next to grass, the gre0it crop of the country, grown every- 
where except on the highest elevations, and producing an aggregate in 
comparison with which all the maize grown in the remainder of the 
world is quite insigniftcant. Kansas produces more than Roumania, 
Ohio more than fiiingary, Pennsylvania more than France, and Michi- 
gan more than Italy. Illinois in 1879 produced nearly as much as the 
average crop of all Europe. The United States will, the present sea- 
son, quadruple the European harvests. The area in maize has nearly 
doubled since 1870. The census reported the crop of 1869 at 760,944^549 
bushels. Th0 estimated annual average for six years, from 1871 to 
1876, inclusive, slightly exceeds 1,000,000,000 bushels j for the last six 
years it falls hut little short of 1,500,000,000 bushels. The average 
consumption for twelve years is about 1,150,000,000 bushels. The pres- 
ent requirement is about 1,400,000,000, and 100,000,000 exceeds the 
highest figures of exportation. But there is so much coarse material 
available, as substitutes in feeding, that the absolutely necessary con- 
sumption is difficult to fix. The yield per acre for twelve years has 
been 26 bushels, rarely rising much above or falling below that figure, 
though the average for last year was but 18.6 bushels, the lowest ever 
recorded; the next lowest, 20.7, that of the disastrous year 1874. 

Thelossof 500,000,000bushels in 1881, reducing the supply 300,000,000 
bushels below the requirements of consumption and exportation, sent 
up prices 60 per cent., and produced a determination to secure a large 
crop the present year. The lateness of the spring, rains and frosts of 
April and May, caused consternation for a time j but replanting, in many 
instances for the second time, resulted in some increase of area. July 
came, with the plants small and discolored from frost and excess of 
moisture, but improving. To show the condition from this date, the 
following comparison of condition ^ith the census year is made : 



July. 



Augnst. 



Se^temW. 



October. 



1879., 
1882., 



93 
85 



93 
83 



05 
83 



81 
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With tMs statement in viewj it is obvious at a glance tliat tlie yield 
cannot possibly equal that of 1879. As it was said in the September 
report, the heavy production of 1870 and 1880 cannot be approached 
under the most favorable circumstances" of the later season; not very 
nearly— not within 8 per cent., or more than one handred million 
bushels. The estimates of yield per acre, in I^Tovember, following these 
reports of condition, made an average of between 24 and 25 bushels per 
acre, while the average yield of 1879 was between 28 and 29. 

The December returns make direct comparison with the product of 
last year. In November the yield per acre was reported, and in Octo- 
ber the last report of condition of the growing crops. The range of 
variation in results of these three separate tests is but 3 per cent. 
With so slight a difference, the tendisncy of more accurate information 
is towards reduction. Ihe present and final returns aggregate in round 
numbers 1,625,000,000 bushels. The permanent estiihates will be pub- 
lished after analysis of all records of area, condition and production: of 
the year, and conscientious adjustment of all possible differences. 

There is also much reduction in quality and intrinsic value in the 
Korth west from immaturity and injury by frost, especially in Iowa. The 
statistical agent of that State expresses the opinion that it will take three 
bushels to equal the value of two bushels of good corn. 

The foUoMng table gives the production of 1882, by States, subject 
to such revision as the more thorough comparison of returns may ren- 
der necessary: 



states. 



HampBhire---.. 

Vetmoiit . . > 

Madsa«liasettB. ......... ^ . 

Rhode Island ^ 

Coiiiu3Cticat 

New Yorlj:.,..,;...- 

New Jersey. 

Peunsylrama - 4 - . . . - 

Delaware 

Maryland 

Virginia — ........ , 

North Caj'olina 

South Carolina 

Georjsia... 

Florida 

Alabama. , 

Mississipiii 

Louisiana i 

Texas , 

Arlcansas ■ 



Bushels, 



1, 
1. 

1, 
20, 

41, 

3, 

35, 
34, 
15, 
29, 
3, 
30, 
28, 
14, 
63, 
34, 



004,.40(> 
«70,700 
930, 300 
237, 200 
277, 900 
155, SOO 
687,500 
942, 800 
518, 800 
930, 60O 
904, 700 
904, 000 
260, 700 
856, 200 
617, 500 
708, 900 
982, 500 
233, 600 
636 400 
416, SOO 
485, 900 



States. 



Tennessee ........... .... 

West Virginia, : - - ...... 

Kentucky. 

Ohio,... ..... 

Michigan • 

IndimBi ' 

Illinois. 

Wisconsin - 

Min nesota, 

Iowa 

Missouri 

Kansas 

Nehraska 

California 

Oregon.^ 

Nevada - 

Colorado.......... 

Territories.......... 

Total.-.. 



Bushels, 



73,188,600 
14,927,000 
79,i500, 900 
93,319,200 
30, 681, 600 
107,484,300 
187, 336. 900 
30,201,600 
21, 127, 600 
178, 487,600 
174, 037, 000 
150, 452, 600 
82, 478, 200 
2, 790, 900 
101, 000 
11,700 
422, 400 
7, 500, 000 



1, 624, 917,800 



WHEAT. 



The consumption- of the present year (for 54,000,0()0 people) requires 
250,000,000 bushels, for seed 57,000,000, leaving nearly 200,000,000 for 
exportation, and for filling the severely depleted stocks in first hands. 
Such surplus, even if 40,000,000 bushels, in view of the exhaustion of 
garner and local stocks at the end of the commercial year in August, 
would be less than that of two years ago, and would not depress prices. 

The five x)receding crops averaged (as estimated) 425,000,000 bushels 
per annum ; the distribution of five years has averaged 429,000,000, the 
20,000,000 difference having been drawn from stocks on hand, reducing 
the surplus of 1882 to that extent in comparison with the surplus of 
1877. Of this distribution 145,000,000 has been exported per annum 
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in wheat and flour, 51,000,000 was used for seed, and 233,000,000 con- 
sumed as food. 

There was an increase of area in the South, where scarcely more than 
a tenth of the entire breadth has formerly been planted, producing 
scarcely one-twentieth of the crop* Intelligent planters there realise a 
necessity for a home supply of breadstuff; for years they have talked, 
and sometimes slowly acted in that direction 5 they are "always to be 
blest" with diversity and abundance, bat each waits for his neighbor to 
" diversify," while he puts in an extra acre of cotton with the expecta- 
tion of higher prices. 

The Atlantic States made no increase in area, and the Western ^inter- 
wheat States suffered some decrease^ as did also the spring-wheat States. 
This decline is largely in the southern counties of Wiscousin and Min- 
Desotsi, and in the northeastern districts of Iowa. It is caused by the 
extension of dairying and stock farming generally, in accordance with 
ail inexorable law 6f progress in agriculture, which compels the abanddn- 
ment of one-idea cropping upon penalty of loss of profit. 

There was general exemi)tiou from winter-killing, and the promise Of a 
a good crop was early and positive. In July condition of winter- wheat 
averaged 104 and spring-wheat 100. The October returns indicated a 
yield of about 13J bushels per acre, which has been rarely exceeded^ 
the average being 12 bushels, and that of last year about 10 bushels. 
The preliminary estimates slightly exceed 500,000,000 bushels. 



states. 



Bushels. 



States. 



Bushels. 



Maine --■ 

Heiiv ifainpsMre- 
Vermont , - - 
Massachusetts .. . . 

Ehiide Island 

Coiiuecticut 

New irork .-, 

ISTe-w Jersey 

PexHis.ylvania .... 
DelaVaTe 

Mary land. ... 

Virginia ...... 

North Carolina 
South Carolina . . 

Georgia. — 

Florida . 

Alabama ....... 

Misskaippi ...... 

Xoiiisi^na. 

Texas 

jLtkansas 4. . 



512, 100 
148, 700 
378, 000 
20, 100 



43, 600 
12, 145, 200 

2, 098, 700 
20, 300, 700 

1, 200, 600 
8, 055, 600 
8, 311, 400 
5, 494, 800 
1, 729, 000 

3, 812, 900 

600 

1, 700. 800 
250, 100 
7, 000 
4,173, 700 
1, 566, 100 



Tennessee . . 
West Virginia 

Kentucky 

Ohio ...... w.. 

Michigan 

IndiHnia 

Illinois 
Wiscsonsin 
Minnesota .... 

Iowa ......... 

Missouri.--.... 

Kansas 

Nebraska.. — 
California .... 

Orejion 

Nevada 

Colorado. . 

Territories .... 

Total 



8,971,200 
4,854,300 
17,260,000 
45,453,000 
33, 315, 400 
45,461,800 
52. 302, 900 
20, 145, 400 
37,030,500 
25, 487, 200 
27,538,600 
33,248,000 
14. 947, 2OO 
34,546,600 
12, 039, 300 
49, 400 
1,598,200 
16, 000, 000 



502, 789, 30O 



■'■■■OATS. 

This crop in its uses is so allied with corn that the low yield and hi|?h 
price of maize last season had its effect upon the price of oats, arul the 
increase of value stimulated in turn the extension of area, so that 7 
per cent was added to the breadth. On the 1st of June the condition 
of the crop was higher than in any pretious year since l*i08. The only 
cereal crop that did not meet with disaster last year was exceedingly 
promising at the (?ommencenient of the present season^ promising another 
large yield. In July the promise was Mil good of ni6r<^ than an aver- 
age crop. $here were some teports of the army- worm, aphis, and sfnMl 
insects at the roots popularly described as ^' midgets," in Maryland ahd 
Tirginia, The army- worm was injurious in West Virginia, and in ilxB- 
Bouri the chinchTbug appeared in some force. 
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The average of general condition kept up to 100 until harvest, i. e,y 
the average result, though varying in different States, equaled in the 
aggregate a full yield for all. This has happened but once in thirteen 
years, in 1877, when the average yield per acre was 31.6 bushels, and 
the average value only 29.2 cents per bushel, the lowest price for thir- 
teen years with the exception of 1878, when with another crop of larger 
area and nearly as great a yield per acre, and a large surplus from 1877, 
the price fell to 24.6 cents in December. 

The average yield from 1871 to 1881, inclusive, was 27.6 per acre, 
about a bushel more than the average yield of corn for the same period. 
The average price on the first of December has averaged 36.1 cents for 
the same term of years. From 1875 to 1879 the annual average was 
below this figure on account of good yields and increase of area. In 
]880 enlarged demand brought the average to 36 cents, and in 1881 the 
scarcity of corn advanced it to 46.4 cents. With a large corn crop 
there would have been no advance. The yield per acre of the present 
crop is above an average of a series of years, and the product, with 
increased area, is the largest ever harvested in this country. The pre- 
liminary estimate of production in 1882' is as follows: 



states. 



Boahels. 



Hampshire . 

lont 

aohusetta... 
Je Island.... 

necticut 

f York 

V Jersey 

msylvania...- 

.aware 

aryland 

rginia — 

'»rth Carolina .. 
toth Carolina .. 

ieor^iia 

Florida 

Alabama 

lUsBisiiippi 

Xiouisitma 

Texas 

Jjl%:ari8aB 



1, 776, 700 
1, 030, 000 
3, 445, 300 
703, 000 
]55, 800 
1, (m. 300 
40, 068, 000 
3, 808, 800 
34, 721, 100 
391, 800 
1, ^58, 900 
3, 551, 400 

6, 713, 400 
4, 430, 100 

7, 335, 800 



3, 994, 900 
3, 080, 800 
527, 800 
9, 239, 600 
3, 131, 500 



Tennessee 

West Virginia, 

Keutucky 

Ohio 

Michigan 

Indian a 

Illinois 

Wiauonsin 

Minnesota 

Iowa 

Miasonri 

Kansas 

Neliniska 

Culifumia 

Oregon , 

Neya4la , 

Col(Mado , 

Territories .... 

Total.... 



BAKLBT. 



There has been a small increase of area, enlarpnng to breadth slightly 
above two million acres, and an average yield has been obtaiuexl, n»ak- 
ing a crop of not less than forty-five million bushels, yet the 8up])ly 
does not suffice for home consuniirtion. Though a small export trade 
18 carried on, the import-ition is larger by millions of bushels. The per- 
centage of the supply that is iuiported is greater than the percentage 
of any cereal product exported, wheat oidy excepted. 

The average yield per aere of barley for a series of years has been 
found to be twenty two bushels; it was greater in 1871, 1873, 1878, 
1879, and 1880, and less in intervening years. It is nearly twenty-three 
fhe present > ear. 

California, New York, and Wisconsin furnish more than half the 
ffccreage, and with Iowa, Minnesota, and Nebraska exceed three-fourths. 
^Very little is grown in the South, usually, and the increase the present 
year is very small. 

It is a noticeable fact that the only cereal of which the United States 
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never produces a supply for home consumption is the one which yields 
a, higher value per acre than any other. The average yield and value 
per acre for eleven yeai-s, from 1871 to 1881, inclusive, is thus compara- 
tively presented : 



Corcalg, 


Yield 
per acre. 

,, 


Value 
per acre. 

. _ ■. 


C/Ol'ik • * • «;)»■•» •;•■■•■■•■* • « • ■ • ;• 4». * {• ;*;'*'*. ^■ <»- • • ■•■ m tf- m 'm m « • ■ • • ■ > 
'^V^heat' * *:».»-•'.■' W W myim'*'*. «.•:.•'.«:».»••.*.•«• * • » - 

Oat-iJ •.«<ll'» • «;•;•■•■» ••.•'■'*•'«'«•■«« • • • • * • » - «. • ■■ • '* « a . 

!Rj'0 • • • «►,«■«■ ». * *"■■!■ "-^-.f • • • • • • • '■■ • • w m .* m mmm •■<»■• • • • • • 


BufiheU, 
20. 0 
12,2 
27>C 
13.0 
22. 0 

lai 


$11 20 
12 82 
0 07 

10 03 
16 14 

11 37 







A prominent reason for the higher value of product per acre is the 
fact that the cultivation of this grain is confined to the northern sec- 
tion of the country, where the yields of all cereals are higher. It is 
grown mainly in the fertile and improved districts of New York, the 
rich lands of the Northwest, and in California, on soils generally well 
adapted to the crop. From recent increase of area — ^the breadth having 
doubled in fifteen years — it would appear that the eftbrt to keep pace 
with consumption would ultimately succeed. The imports are received 
from Canada, being grown principally near the State of Kew York, in 
which one-third of the beer of the country is manufactured. This prox- 
imity to the place of manufacture overbalances the duty on the grain. 
Barley is nearly all transported by rail or water, bearing charges of 
transportation, while four-fifths of the corn and oats are required for 
home consumption. 

POTATOES. 

The reduction of the supply of potatoes in 1881, amountiDg to about 
70,000,000 bushels, and the unprecedented prices which followed such 
a failure, stimulated the effort to achieve independence of foreign grow- 
ers, who received nearly five million dollars for a quantity (*780,860 
bushels) that only made good one-eighth of the deficiency; and the 
result was naturally an increase of area amounting to 7 per cent- This 
crop is becoming more important than ever before in the South, rota- 
toes have formerly been grown very sparingly, in gardens only, and 
used for a few days or weeks in the spring as a vegetable of positive 
riudty. Their use hii« increased of late, and their shipment North as 
an early product is increa^i»ing with the development of railroads and 
the tendency to ^Hrucking; " but it is a lesson that has been well learned 
that garden vegetables, roots and the small grains, all products which 
flourish in higher latitudes, must be grown in autumn, in winter, or 
early spring, before the heats of summer reach their greatest elevation. 
So potatoes are planted on the Gulf coast in December or January; a 
little further north at a somewhat later date, adapting the time of ripen- 
ing to the close of the season^s moderate temperature* But tliere has 
sprung up a practice, which should be encouraged, because it renders 
possible a winter supply for the masses, promising to increase immensely 
the consumption of this valuable food product which cannot endure the 
heats of summer. This practice is worthy of general extension, and it 
should give the Irish potato a place side by side with the sweet potato 
as a winter food for every day ^s consumption. It is bv late summer 
planting and early fall growth, ripening before frost In high latitudes 
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and elevatiOBS there has been Some difficulty in getting an autumn Crop 
fullj^ matured. By making two crops, one in winter and early spring, 
the other in the autumn, it is possible to have a continuous supply, and 
seed potatoes grown at home, instead of being bropght from the Korth 
as formerly. 

The crop started well, and in July its condition was 103. The great 
potato regions were reported: New York, 98; Ohio, 102; Michigan, 99; 
Indiana, 105; Illinois, lOi; Iowa, 101. On the first of August the av- 
erage was 101. A great reduction usually occurs in August, the month 
of droughts, and this season was not altogether exceptional, the average 
of condition falling to 92 in September, and to 81 in October. 

In I^ew York condition declined to 70, and ranged 70 to 85 in Kew 
England, the result of drought. In Kew Jersey, where the drought 
was somewhat less severe, it was 82. The promise continued high in 
the Ohio YaiUey and in Michigan, but declined somewhat in the States 
of Wisconsin, Minnesota, and Iowa. 

Last year the decline in August was from 93 to 70, falling to 6 on the 
first of October, the yield per acre falling to 53.5 bushels per acre, the 
lowest ever recorded, the highest being 110.5 in 1875, and the average of 
eleven years 84.2 bushels per acre. As the supply governs the price, 
the average was, of course, unprecedented, being 90 cents per bushel 
in December, while higher prices ruled for a portion of the consumption 
remaining at a later date. The lowest average December price in eleven 
years was 38.9 cents in 1875, and the average for the period 56.1 cents. 
The average value per acre, for the same period, is 147.08. Small as 
was the crop last year, the average price was $48.63, which has not 
been exceeded in any season since 1874, illustrating the> fact that par- 
tial failure of a crop does not reduce the income received from it. 
While thi3 is true as a rule, it does not mitigate the hardship of indi- 
vidual losses, which are distributed among the careless and unskillfal 
farmers, the enterprising cultivators usually getting good crops and 
high prices^ and reaping rewards instead of suffering damage. 

COTTON. 

In 1879 the area in cotton had reached 14,480,000 acres, by census 
returns. The unoflBicial estimate of the undersigned, after a series of 
official estimates, from 1866 to 1877, inclusive, was 14,500,000 acres 
prior to the census tabulation. The following are his official estimates 
for the succeeding three years : 



states. 


1882. 


188L 


1880. 


Per 
cent. 


Acres. 


Per 
cent. 


Acres. 


Per 
cent. 


Acres. 




107 

99 
98 
95 
99 
96 
95 
94 
105 
94 
97 
99 


61, 985 
1,050,543 
1, 587, 244 
2,844,305 

260,402 
2,534, 388 
2, 233, 844 

887, 524 
2, 810, 113 
1, 110. 790 

815, 760 
79>793 


109 
109 

106 
104 
102 
103 
104 
103 
108 
103 
103 
105 


57,930 
1, 061, 155 

1, 619, 639 

2, 994, 005 
263, 032 

2, 639, 988 
2,351,228 

944, 174 
2,676,298 
1, 181, 692 

840, 990 
80,599 


118 
109 
112 
110 
105 
110 
108 
106 
114 
110 
113 
110 


53,147 
973, 537 
1,527,959 
2,878,851 
257,875 
2,563,095 
2, ^60, 796 
916,674 
2, 478, 054 
1,147, 274 
816, 495 
76, 761 


























97.4 


16, 276, 691 


104. 8 


16,710,730 


110 


15, 950, 518 



43 Aa 
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The increase was 10 per cent, in 1880, nearly five in 1881, and in 
the present year a small decline is reported in every State except 
Texas, the largest in production, and Virginia, one of the smallest. 
The overflew on the Mississippi caused some reduction of area, and in 
the other States a prevailiug conviction that cotton had become com- 
paratively too prominent for the highest profit in the distribution of 
crop areas. While this conviction appeared to be general among intel- 
ligent growers, the old habit of too excinsive cotton-growing was too 
strong to effect much reduction. Similar views have been entertained 
les^ generally for years, with a constant increase of cotton area. It is 
therefore not surprising that the reduction is only 2 or 3 per cent. 

The planting season was not favorable, temperature being low in 
Api:il and May, and moisture excessive, causing deficient stands, re- 
planting, slow growth, and unthrifty appearance. With such condi- 
tions, the aphis flourishes and rust appears. The June report averaged 
the lowest condition at that date since 1874. The July report showed 
decided improvement, with condition within one point of the July av- 
erage of 1877 and 1879, but not equal to that of 1880, It was noticed 
that there was an entire absence of unhealthful conditions. The plants 
were uniforqily vigorous and thrifty, rendering possible a large croj), 
with a continuance of favoring weather, which fortunately was enjoyed 
in a high degree, so that the August return was 94 against 91 in August 
of the census year. In September 92 was reached, the same as in 1880, 
a figure higher than in any other September of the last ten years. In 
October, after the first picking, when th6 effects, of drought, storms, 
and floods, and ravages of insects are seen and calculated, there is 
almost invariably seen a reduction in averages of oondition. This year 
the average was 88 against 66 in m 84 in 1880, and 81 in 1879. 
These figures give a good idea of the fruitfuiness of these respective 
seasons at that date, though the ultimate result is modified by three 
months of further development and harvesting. The indications of Oc- 
tober were substantially those of November following, when the yield 
per acre was given looMng to a crop of 6,636,600 bales of 460 pounds 
of net lint, or 490 pounds gross. This is not given as an estimate by 
the Statistician, but as the result of the returns of November carefully 
revised and consolidated, The final report, showing the concUision of 
the picking at its close, is not yet made. The figures of yield per acre 
make the following aggregates i 



' . ' states..'. 


Acres. 


Yield 
per 
aero. 


Ponnds of 
lint. 




61, 985 
1,050,543 
1, 587, 244 
,2,844, 305 

260,402 
2,534,388 
2,233,844 
' m, 524 
2, 810, 113 
1,110,790 

815, 7«0 
79,793 


"178, 
180 
183 
153 
117 
150 
190 
235 
240 
233 
170 
180 


11, 033, 330 
189, 097, 740 
290, 465, 652 
432, 334, 360 

30,467,034 
3S0, 158,200 
424,430,360 
208, 568, 140 
674,427,120 
258.814,070 
138,679, 200 

14,362,740 




G-eorgia . ...i ............ 

J'londa . - . - - - f» ----- — — — 


'MlH^iswippi ^ - -1 . ■. ■ - - ■ • -«...,•,--•••■•-•••••--■•••■■---.•-------.-•■-- 

IjOni>tiiiiia --••••--••------",•---*"••>'------••: - 


ATkanaas'. 


Miasoui i, Indian Territory, &c . — — - - . - - <- - 


16, 276, 691 


187 


3,052, 837,946 



The serious injury justly apprehended from lateness and vigor of 
growth did not occur. Killing frosts were everywhere later than usual, 
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yet loss of ximiiatiire bolls, in some districts estimated at 10 per cent., 
resulted in parts of Kortb Carolina, Tennessee, Arkansas, and li^ortli- 
ern Texas, and in a less degree in other States of the cotton belt. In 
Kortliem Mississippi frost was reported twenty to thirty days later 
than in average years. The weathe?* has been generally favorable for 
picking,' at many points exceptionally good. The reverse has been 
true in x>ortion8 of Louisiana and Northern Texas, in some counties of 
Arkansas, and other parts of the Southwest, from continued wet 
weather. Losses fropi tlie boll- worm continue to be r0ported, inainly 
west of the Mississippi. This insect ha3 probably caused as much 
damage as the caterpillar this season, 

SUGAE PEOBUCTS. 

The season has been unusually favorable for the growth and matur- 
ing of sugar cane, and one of the largest crops of recent years is as 
sured. The Department returns of results have not yet been received, 
as it is yet too early to obtain full data of the manufacture* The indi- 
catipns, however, favor an aggiegate of the Louisiana crop exceeding 
200,000 hogsheads of sugar, probably not less than 250,000,000 pounds. 

The sorghum experiment has resulted the present season in the pro- 
duction of a good grade of sugar, manufactured at an apparent profit, 
in three factories, one of which produced 319,000 pounds, and in experi- 
mental production of small quantities at several points in the ]lj5'orth- 
west* The aggregate will exceed half a million pounds. 

Beet sugar has been made successially ibr three successive seasons 
in California, at one factory. The Maine factory, which was in opera- 
tion three years, producing in one season 1,200,000 pounds, and in 
another 1,0Q0,000 pounds, was obliged to suspend operations for want of 
beets, which farmers, inexperienced in sugar-beet culture, thought they 
could not afford to produce at the prices, viz, $5 to $6 per ton, the 
average production being ten tons per acre. 

The season has been favorable for the production of a good quantity 
of sorghum sirup, and the reports concerning quality indicate gradual 
improvement in the methods of defecation and clarifying. There has 
been a marked increase in area in some sections of the South and West. 

SEEDING OP WINTEE GEAIK 

The returns of December relative to winter wheat and rye show a very 
small increase of area. In the South there is little increase, excei>t in 
Virginia, l^orth Carolina, and Texas, Kentucky and West Yirginia 
have enlarged their area, and Kansas has made some increase. 

In some parts of the Middle States the autumn was somewhat too dry, 
bat the crop is generally in good condition. It is looking fairly well 
throughout the South, though the sowing has been later than usual. 
In parts of Texas the weather has been too dry, and the pressure for 
cotton x)icking has been an obstruction in some districts. Condition is 
good throughout the West, nearly up to the normal standard of full 
vitality. 

The Hessian fly attacked early sown wheat in Delaware. The fly has 
injured some fields in the Shenandoah Yalley and in Southwest Vir- 
ginia. Frequent mention is made of similar damage in Tennessee and 
Kentucky. In Ohio such reports are less frequent, yet the fly has made 
its appearance at many points. In Indiana, Illinois, Missouri, and 
Kansas early sown wheat has been attacked, but the injury hasnot gen- 
erally been severe/ and is nowhere considered irrepJirable. 
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In the more Southern States seeding was not completed on the first 
of December, so that the present report cannot indicate fully the com- 
parative area, which can be more satisfactorily shown in the return of 
next April. 

CONCLUSION. 

The estimates of various minor crops of 1882 are not yet completed, 
but will be given soon in a special report, together with the geneial 
estimates of area and local values, with deductions of yield per acre, 
value per bushel, per acre, &c. 

The compaTative numbers and value of the different farm animals 
will be returned ui January, 1883, and. will be included in the same 
report. 

J. K. DODGE. 

Statistician: 

Hon. Geo. B. LoRiNa, 

Commissioner. 
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DJSPAETMENT of AdRICTJLTUEE, 

Washington^ J). G.y I^ovember 20,^^^ !^^ 

To the President: 

I respectfully submit the annual report of the Department of Agri- 
culture for the year 1882, 

During the past season the work of the department has been vigor- 
ously prosecuted on the line laid down in my communication of ^Tovem- 
ber 25,1881. I have made personal investigation of the condition of 
farming in most of the great agricultural States of the Union, and have 
been deeply impressed by the energy and skill with which the industry 
is conducted and the manifest success which attends it, as eAinced % 
the prosperous appearance of the lands and homesteads of the people- 
I have visited as many of the agricultural colleges as possible, and have 
endeavored to impress upon these institutions the desire of the depart- 
ment to co-operate with them in their efforts to diffuse sound practical 
information throughout the country for the benefit of those who are en- 
gaged in conducting our great industrial enterprises and developing 
the enormous wealth of our resources. And whenever an object of im- 
portance connected with the industry which this department represents 
has presented itself, I have employed competent investigators to explore 
and report. The liberally increased appropriations made at the last 
session of Congress for the benefit of the department have been used in 
such a manner as seemed most promotive of the objects which that body 
had in view, and the expenditures have been confined strictly to the 
divisions and work for which the appropriations were specifically made. 
Provision has been made for the care and protection of the valuable 
collections of minerals, ores, woods, and agiicultural products presented 
to the department by the exhibitors at the Atlanta Exposition of 1881, 
and in a temporary and convenient building on the grounds of the de- 
partment these collections have been admirably arranged for easy access 
by those who desire to witness the producing capacity of those sections 
of our country which have furnished the exhibits. 

A new building is nearly completed for the storing and distributing 
of the large amount of seed now provided by Congress. 



678 EBPOBT OF THE COMMISSIONER OF AGRICULTURE, 1883. 



The success wliicli attended the conventions held at the department 
in January, 1882, has induced me to call others in January, 1883, to 
which representatives of the agricultural colleges and societies have 
been called together for the purpose of discussing the most important 
points relating to agricultural education, the animal industry of the 
ITnited States, and the eottoii industry. 

I have received through the State D<?ipartment a communication from 
Hamburg, requesting this country to unite with the great agricultural 
nations of Europe in an exhibition of domestic animals, and the various 
methods of feeding and plans for shelter, in July, 1883, which I trust 
will receive the consideration of Congress. 

DXVISlpN OT aAHBEli^S Ai^D aROUNDS. 

The number of plants distributed since my last report auioliUtS to 
about 70,000. Tlie seeming fallibg oE in lumbers from those of recent 
years is due to the reduction of the number of tea plants, that disti^ibti- 
tion being partly met with plants from the tea ntitsery in South Caro- 
lina^ Compared with the amottnt of appropriation available for thi^ 
particular work, the niiMbeif of plants propagated is large, and as they 
are mainly packed so as to be sent through the mail, a considerabte 
amount of labor is recitiired. About 4,500 packages, averaging 15 |)laM^ 
to each package ^ necessarily iiiTol ves much ni ampulatioii iii th^ir pr^par ■ 
atioii^for the post-Oiice.; ^' ,C '■' 

Attintiou is again directed to the necessity of establishing braflOhes 
of this division in semi-tropical climates for the more extensive propa- 
gation of s^mi-tropiOal plants. The demands of the country for plants 
of this character for the purposes Of experimentation are constant md 
pei-sisteiit, and as the department is at present situated in regard to 
facilities and eucOuragement in the propagation of such plants, but 
little of essential value can be done. 

The distribution of economic plants is prosecuted to as great an Ox* 
tent as the capabilities and appropriations for this particular purpose 
will admit. Efforts towards the introduction of the tea plant are 
vigorou&ly maintained. The tea plantation instituted in the spriUg of 
1881 is progressing favorably. Several acres have been planted and 
th6 plants are making a satisfactory growth, so that in the course of a 
fetr years they will be in good condition to fairly test the quei^tion of 
profitable manitfacture, which is^ in fact, the only point now awaiting 
con^ititemation, the question of the adaptability of climate to the laiere 
growth of the plant having loug been favorably d«itermin©d. 

BpTANIOAI. BlViSlbl^. 

The work of the botanical division has be^h steadily pursued through- 
out the ybar. Good progress has been made in preparing and mounting 
specimens axid incorporating them in their proper places in the herb- 
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arium, thereby rendering available for study aind consultatioii a large 
number of new specimens. : , 

The collection has been largely increased during the past year by the 
i pnrehase of plants from Florida, Arizona, E'ew Mexico, Texas, and the 
Pacific slope, and a few from other points. Several packages of Arctic 
plants have been received through the Smithsonian Institution, and 
numerous small packages from, various persons^ part as donations, part 
as exchanges. 

Packages of plants have been sent out to individuals as exchanges, 
also to persons making a special study of some order of plants, and to 
institutions of learning. The work of describing and illustrating our 
native grasses for the annual report has been continued, preference 
having been given to those speties concerning which special inquiries 
have been made during the year by agriculturists and stock-raisers- 

pirculars making iuquiries concerning the various species of grass 
relied upon for hay and grazing were sent to the Southern States, to the 
Pacife slope, and to the Territories. Much valuable information was 
obtain^y a digest of which is given in the annual report. 

mCROSOOPICAL DIVISION. 

During the past year the work of the division has been of the usual 
varied character. Many microscopical examinations have been made 
of breadstuffs^ milk, butter, cheese, sugar, glucose, oleomargarine, food 
oils, lard, vegetable fats, &c., and in some instances new methods dis- 
covered for the detection of artificial impurities in them. 

Investigations have been instituted to discover, if possible, the pri- 
mary cause of what is known as pear-tree blight, so destructive to the 
interest of orchardists in the l^orthwest, where sometimes a thousand 
valuable pear trees are destroyed by this disease in a single orchard in 
a season. A large collection of microscopic sections have been made 
and mounted to illustrate the distinctivepeculiaritiesof different species 
of oaks. These investigations have a special commercial and botanical 
value. 

The microscopist has also made investigation for several divisions of 
the department^ and in some instances for the general government. 
Correspondence has also been kept up with eminent European micro- 
scopists as well as those of the United States, and specimens having 
relation to the work of this division exchanged. 

CHEMICAL BIVISION. 

The work of the chemical division has been devoted largely to investi- 
gating the sugar-producing qualities of sorghum, beets, and other plants, 
as provided for by Congress. The analyses of last year have been re- 
peated, and many varieties of sorghum raised on the grounds of the 
department have been subjected to careful laboratory examhiation. 
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The laboratory work of 1882 will be necessarily extended beyond the 
time fixed for the issue of the forthcoming volume, and must therefore 
be retai ned for a future ijublicatioia . Thirty-five new varieties of sorghum 
from Katalj India, and China have been subjected to daily examination, 
and I am informed by the chemist of the department that preparation 
is made for analyses of nineteen varieties of bagasse, four varieties of 
leaves, twelve varieties of juices^ twenty -five varieties of sirups from 
sorghum, together with three hundred and fifteen vegetables, fifty speci- 
mens of wheat, and twenty-five of soils, during the immediate future. 

Fifty-four miscellaneous analyses, including minerals, spring and well 
waters, peats, soils, cereals^ shales, kaolins, fertilizers, tanning materials^ 
waste products of glucose manufactories, marls, &c., have been performed 
during the last season, and several hundred determinations of water, 
nitrogen, and proximate principles bave already been made on the veg- 
etable salmples enumerated, and an increasing amount of qorrespondence 
has received constant attention. 

At the request of the chemist of the department, I submitted the sor- 
ghnm analyses and work of his division to the l^ational Academy of 
Sciences on the 30th of January last for investigation by that body. A 
committee appointed for that purpose entered upon their work with 
great zeal and energy, and their report, wliicli wa^ laid before me, was, 
on July 21, withdrawn forn^ally by the secretary of the academy, f * for 
such action as the academy may deem, necessary.'^ On the 15th of Ifo- 
vember current, the president of the academy presented to me the final 
report of that institution, a long and elaborate document, containing a 
review of the history of the sorghum industry fdr twenty-five years, a 
statement of the scientific investigations mad© in this country and in 
Europe into thequality of sorghuni andmaizeas sugar-producing plants, 
a careful examination of the cbemical work of the department, a large 
volume of testimony received from sugar manufacturers, and certain 
suggestions with regard to future investigations and the work of the 
department. This report is evidently the result of infinite care, and 
bas been subjected to careful revision, and I trust it will be found a 
valuable text-book for tbose engaged in the sorghum sugar industrj% As 
a review of the successes and failures whichha^ve atteilded this industry, 
it is invaluable. As a guide to those who are engaged in it, it contains 
all the important results that have thus far been obtained by the chemist 
in his laboratory and the manufacturer in his mill. This report, together 
with a most voluminous appendix, making an interesting mass of matter 
far too large to be inclosed in the annual volume of the department for 
this year, will be issued at an early day as a special publication. 

The business of manufacturing sugar from sorghum at the depart- 
ment having failed in 1881, and having furnished discouragement rather 
than information to those engaged in it, I have called upon the sorghum 
manufacturers themselves for such information as they could furnish in 
an accurate manner^, for the benefit of the industry they represent. I 
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haye also made tlie same requeist of the manufacturers of sugar from 
beets. I have received assurances from nearly a hundred mamifacturef s 
that they will contribute to this work, and I feel confident that I shall 
in this way receive a great amount of valuable information. 

I have endeavored from the beginning of my connection with the 
department so to conduct the work performed here as a part of that 
interesting investigation into the value of sorghum now going on in the 
field of the farmer, and the mill of the manufacturer, and the laboratory 
of the chemist, as to secure for what appeai?s to be a growing industry 
alt the information which unprejudiced science and the best practical 
skill can provide; and I trust the knowledge I have gathered willy when 
published^ be found to be of value. 



The work of the entomological division has progressed satisfactorily 
during the year. The report of the entomologist includes observations 
on many insects that have attracted attention during the year, while 
special study has been given to those affecting the principal staples. 
Tet the observations on these form but a small part of the work of the 
division, since unpublished notes of observations and experiments have 
be^u made on 690 different species more or less injurious, and about 
which little or nothing was hitherto known, while many additions have 
been made to our knowledge of the habits of species that had previ- 
ously be^n but partly studied. 

The chief staples have during the year suffered comparatively little, 
as a rule, from destructive insects. Yet many serious complaints have 
come from several sections, and the entomologist has given particular 
attention to such, visiting the localities that suffered either personally 
or by proxy. 

The aggregate damage done to our products by injurious insects is 
ienormous, and few fields of inquiry promise more substantial and prac- 
tical results than systematic and intelligent investigation into the habits 
of these tiny marauders, and the best means of counteracting^ their ^ 
ravages. As an evidence of the interest in and appreciation of the 
work which the department is doing in this field, some 2,500 letters of 
inquiry have been received during the year, most of them requiring 
full replies. This correspondence consumes a large share of the time 
of the entomologist and hig assistants. 

The United States Entomological Commission has ended its field 
work and has well-nigh completed its office work. The third report of 
the Commission has been finished and placed in the printer's hands, 
and the fourth, which is a revised edition of Dr. Eiley's report on the 
cotton worm, has been delayed so as to include the practical results ob- 
; tained during the present year. The fifth, which is a revised edition of 
j Dr. Packard's report on the insects affectnjg forest trees, is in course of 
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5 preparation. 
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Irt addition to tlie above documents several bulletins on important 
insects are being prepared, as also a bibliography of economic ento- 
mology, and a special report on the insect diseases affecting the orange. 
Special agents under the direction of the entomologist have been en- 
gaged in several widely separated parts of the coantry making ob- 
servations and experiments on species affecting the orange and the 
cotton interests ; while a party has explored the northwest regions of 
the United States and British America with a view of obtaining data 
in reference to that scourge of th^e West, the Eocky Mountain locust. 

The course of exploration was through Dajkota and Montana to Fort 
McLeod and back down the South Saskatchewan via. Winnepeg— the 
object being to depart from beaten routes and to make excursions, by 
the way, into the great plains. The results of the journey warrant the 
conclusion that the destructiisre insect is yet in altogether insufficient 
numbers in these, its native haunts, to threaten any serious migrations 
01? injtiry to crops in the more fertile States to the southeast. 

Dr. Eiley has for some years past made it a point to endeavor to 
collect fench data a^s would warrant anticipation of locust ifljury or im- 
munity, and the anticipations, as set forth om'ei)eated occasiohs, ha?© 
been verified in a r<3markable degree. 

Ihe farmers of the West have, therefore, so f£^r as the data obtained 
liTarrant an opinion, the pleasing assiirance that their crops will not 
be i^ayaged by locu^^ 

The amy worm a]t)peared^^ i^ ntimbers in several of the 

Atlantic States, and its ad ven^jithe present year was also anticipated 
by the entomologist, who endeavored, through the columiis of the agri- 
cultul'al press, to prepare farmers for the visitatioii. In like mantier 
timely information in reference to the cotton wot ui was disseminated 
among the planters of the overflowed districts of the Mississippi l^alley 
in anticipation of possible injury, and the subsequent immunity from 
injury was no doiibt largely due to the preparation for meeting the evil 
in its incipiency which planters in consequence made. Important im- 
|)rovements in the machihery used in poisoning this insect have been 
mSide, and the interesting and mooted question as to whether or not 
the parent of the worm survives throughout the year within the limits 
of the United States has been definitely settled in the affirmative. 

Among other subjecti^ worthy of mention in connection with^ 
mological division is the introduction and cultivation 6f the pyrethrums, 
which are known to have such great value as insect destroyers, and the 
poWder from which is variously sold under the names of Persian In- 
sect Powder," ^^Buhach," &c. The entomologist has as(5ertained by 
ex^periment that preparations of this plant may be used succesBftiny in 
the ield against several of our worst insect posts, and its cnttivation 
O^er as wide an area as possible is, cbnseqtiently, most desirable. A 
eif oular giting information abont the two speoies haying this Yirtue i^^s 
Accordingly sent outj with seed that had been imported fconiEttssia and 
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the Caucasus. The experience so far had by the recipients of the seed 
is, on the whole, most eucouraging, as is also that had at Washington, 
where plants of both species, grown from seed sown in the fall of 1880 
and spring of 1881, flowered profusel}^ and gave a powder equal in its 
insecticide qualities to any previously tested. 

DISTRIBUTION OF 8EEDS. 

Tabulated statement shmving the quantity and kind of seeds issued from the seed division^ 
Department of Agriculture^ under special appropriation act of Congress passed April 11, 
1882, of $20fl00 for the flooded dietricts south. 

DESCRIPTION OP SEEDS. 

Packa^ea. 



Vegetables 414,886 

Field corn 48, 644 

Field pease 26,957 

Field beans - 3,964 

Field millet 14, 348 

Field cotton 159 



Grand total 50S,958 

RECAPITULATE. 

Senators and Members of Congress 1^ 058, 479 

State agricultural societies 7, 588 

Statistical correspondents 269, 177 

Special appropriation 508, 966 

Miscellaneous applicants ^ 552, 274 



Grand totals 2,396,476 



Tabulated statement showing the quantity and kind of seeds issued from, the seed division, 
Department of Agriculturej under the general and special appropriation acts of Congress 
from July 1, 18dl, to June 30, 1882, inclusive. 



Description of seeds. 



S 

<D 

to 
« o 



08 



P4 
P4 



1 



Vegetables 

Flowers 

Herbs 

Tobacco 

Tree 

Sntiflotrer 

Ol>iuin poppy . 

Pyrethrum 

Grape vine 

Strawberiy — 

Tea seed 

Coffee 



107 
86 
15 
7 
3 
1 
1 
1 
5 
4 
1 
1 



Packages. 
719, 855 
75, 627 



Packages. 



62,447 
381 



Packages. 
150,943 
3, 327 
4 
835 
159 
90 
6 



Packages. 
414, 886 



10, 246 
14, 029 
64 
435 



Packages. 


Packages. 


366, 020 




1, 651, 704 


100, 498 




179, 452 


212 




216 


19. 933 




83, 215 


535 




1,075 


166 




256 


48 




54 


2, 017 




2, 017 


678 




10, 924 


806 




14, 835 






54 


4 




43d 
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Tabulated statement showing the quantity and Tcind of seeds issued from tJie seed division, 
Department of Agriculture — Continued. 







ga 
u 






a 






Description of seeds. 


Varieties. 


Senators and Memb( 
of Coni^resa. 


State agricultural soc 
ties. 


Statistical correspoi 
©nta. 


Special ^|yPJJP^*i* 


Miscellaneons app] 
cants. 

1 


Grand total. 


FIELD SEEDS. 


15 


Packages. 
52,847 
40,684 
19, 081 
29 
3, 503 
32 
2,377 


Packages. 
6, 084 
1,408 


Packages. 
33, 232 
12, 619 
15,230 


Packages. 


Packages. 
5, 788 
20, 563 
9, 942 
366 


Packages. 
97,951 
75, 274 
92, 897 
395 
13, 380 
10, 965 
6,572 
l,5dl 
105 
4,506 
1,254 
200 
59 


Oats 






5 
13 


48,644 












5, 162 
10, 274 




4, 715 
659 
3,503 
1,416 
66 












19 










692 
85 
39 


















562 
279 


64 
8 


997 
139 
67 
16 
8 




2,883 
828 
133 
43 

5 










4 
























13 

14, 350 
48 
70, 700 
3,964 
26,957 


MiUet 










14,348 


2 


Hiee 








2 


46 






35,700 




35,000 










3,964 
26,967 
















TSZTILBa 














5 


20,257 


24 


230 


159 


10, 103 
46 


30,773 




2 


46 


Flax 


1 










12 


12 




1 


54 




21 




228 


303 




1 






10 


10 


















1, 058, 479 


7,588 


269,177 


508,958 


552,274 


2, 396, 476 







DISEASES OF DOMESTIC ANIMALS.— WORK OF THE VETERINARY DI- 
VISION. 

The failure of the com and hay crops last year resulted in the loss, 
during the following winter months, of large numbers of farm animals. 
Since the opening of spring and the reappearance of grass, however, the 
past season has been an exceptionally favorable one for all classes of 
domestic animals. If we ,exoept Texas fever of cattie, no widespread 
epidemic has prevailed among any class, and the aggregate loss from 
disease will be less than in many former years. 

Contagious pleuro-pneumonia still prevails among cattle in the States 
heretofore infected, but the area of the infected territory does not seem 
to have been extended during the year. 
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An outbreak of disease occurred in a large herd of cattle in Oulpeper 
County, Virginia, in October last. It was thought to be Texas fever, 
and Dr. Miller, a competent veterinarian, was directed by the depart- 
ment to visit the locality of the outbreak and afford such relief as was 
in his power. On his arrival he found but two animals remaining on 
the place, and they were reported as being in a healthy condition. 

A number of cattle had died, and in order to protect himself from 
further lo^ the owner had shipped all those that showed no evidences 
of disease to the Baltimore cattle market. 

From all the information the inspector of the department was able to 
glean respecting the symptoms of the malady and post mortem appear- 
ances of the animals, he was led to believe that the disease was conta- 
gious pleuro-pneumonia, or lung plague. However, as he saw no sick 
animals and had no opportunity of making a post mortem examination 
himself, the identity of the disease must remain in doubt. 

A number of both acute and chronic cases of lung plague were found 
by the inspectors of the department during their examinations of the 
past season in the States of New Jersey and Maryland. In the early 
part of the season a few cases were reported from Pennsylvania, caused 
by the importation of diseased or infected cattle from Maryland. 

Texas fever of cattle prevailed over a wider extent of country during 
the season just closed than for many years. But few of the northern and 
border States escaped its ravages. The department sent members of the 
veterinary corps to a number of localities in Virginia, West Virginia, Ohio, 
Illinois, and Kansas, where the disease was reported as prevailing in a 
most destructive form, for the purpose of instituting such precautionary 
and preventive measures as would most quickly suppress the malady by 
preventing its further extension. In addition to this the department 
issued special report No. 60, which it widely distributed among the 
farmers and stock-raisers where southern cattle are usually grazed dur- 
ing the summer and fall months. This monograph contained, in addi- 
tion to the report of Dr. W. B. B. Miller, a valuable paper from the pen of 
Dr. D. E. Salmon on the best means for controlling the contagion by the 
prevention of its further extension. 

In addition to investigations of sporadic outbreaks of disease in widely 
separated localities, those employed by the veterinary division have cou- 
tinued the investigation of fowl cholera, swine plague, Texas fever of 
cattle, and a number of contagious diseases incident to sheep, with a 
view to determining their cause and the discovery of a remedy or pre- 
ventive for the same. Dr. Detmers has spent the greater part of the 
year in Texas in the study of the peculiar fever which seems to have its 
home in the bodies of cattle raised in that State, and of some of the more 
destructive contagious diseases that yearly destroy thousands of sheep 
in the extensive ranges of the South and Southwest. The experiments 
with contagious diseases generally are of a very delicate nature, and 
the results sought necessarily of slow attainment. This seems especially 
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the case with Texas fever of cattle, but as the end sought is one of such 
great importance to the future cattle interests of the country, the small 
sum annually expended in efforts to discover the true virus of the mal- 
ady will be considered of no consequence in comparison to the great 
benefits which must result should these efforts eventually be crowned 
with success. 

While Dr. Salmon has been studying the nature of the contagious 
and infectious diseases which are so fatal to the various species of live 
stock in the different parts of the country, in order that we may know ex- 
actly what causes them, how this cause is distributed from place to 
place, and what are the most efficient and practical means of destroying 
it, he has had another and equally important object in view. 

It is now certain that with most of these diseases the living animal 
may be brought into a condition to completely resist the effects which 
usually follow exposure to the virus; that, strange as it may appear, 
animals may be rendered perfectly safe though they are exposed on 
every side to the germs of our most fatal diseases. 

From the first he has been endeavoring to perfect the means of ob- 
taining this desirable result, and although the investigation has been 
an extremely difiScultone, some very satisfactory discoveries have been 
made. A new and very practical method of lessening the effects of the 
most virulent virus has been developed, which is very manageable with 
chicken cholera, and which it is believed is applicable to other diseases. 

Inoculation with such attenuated virus is only followed by a slight 
local irritation, and when this subsides the individual is found to have 
acquired a very complete degree of insusceptibility. As soon as the 
details concerning this are worked out it will be possible to furnish 
vaccine from the department with which the farmer in different parts 
of the country can protect his animals from, certainly, a number of the 
plagues which are now so destructive, and it is hoped that this will be 
true of all the important ones. 

The experiments with Texas or Spanish fever of cattle seem to have 
demonstrated very co?iclusively that this disease may be successfully 
inoculated by using material obtainedfrom the spleen of sick cattle. A 
peculiar micrococcus has been found in this material and cultivated out- 
side of the body, but in such cultivations it loses its virulence. Exper- 
iments will soon be undertaken to learn the reason of this, and to dis- 
cover, if possible, a vaccine that will protect the cattle exposed to 
infected pastures. The investigations of the year have shown that a 
large part of the State of Virginia is permanently infected with this dis- 
ease, and that cattle from this district are as dangerous as those from 
Texas. It was ignorance of this fact that led to the enormous losses of 
cattle in that State during the past summer. 

The extension of the territory permanently infected by this plague, a 
fact first established by the investigations of this department, has been 
abundantly confirmed; the border line of the dangerous district Is ad- 
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vancing across tlie previously healthy coantry at the rate of from one 
to fbtir miles per annam. 

iJ^'otwithstanding the importance of this fact the people most directly 
interested have scarcely suspected it, and much less have they attempted 
any effective means to check such extension. It is believed that the 
investigations now in progress will clearly outline this district and will 
furnish sufficient data bearing upon other points of the question to en- 
able the interested States to make intelligent and effective lawis for 
I holding this dangerous plague in check until we learn sufficient in re- 
gard to its nature to enable us to attempt its extermination with some 
hope of success. 

What has been discovered by the investigation of this disease cannot 
fail to be of the greatest value^ not only to the affected district but to 
the country at large. It has been generally supposed that the only cattle 
capable ot iotecting northern pastures were those from the neighbor- 
hood of our South Atlantic and Gulf coasts from South Carolina to 
Texas; but it is shown that this dangerous district has advanced until 

i it includes nearly all of !N"orth Carolina east of the Blue liidge, and has 
even crossed the James Elver in Tirginia. 
It has never heretofore been doubted that the contagion of Texas 

; fever was destroyed by frost and could not survive the winter in sections 
where freezf leather occurred- but it is now demonstrated that this 
view is incorrect, that in many parts of the infected district it resists 

j severe winters, and that as it advances northward this power of resist- 

} ance is gradually increaised. 

I These extrcinely important facts show the necessity of con tinuing'this 
investigation until we have acquired the means of controlling, if not of 
exterminating, the contagious diseases which are on the increase among 
our animals, Jiiid which threaten to destroy the great advantage which 
the farmers of this country have heretofore enjoyed in the live-stock 
industry. Detailed reports of the results of the work undertaken and 
prosecuted during the year will be submitted hereafter. 

The call upon the department for veterinary investigation, during the 
year 1882, hiis been very great. The sudden and unaccountable out- 
break of disuase among domestic animals has been a matter of great 
anxiety in b) any portions of the country. As the number of our cattle, 
horses, sheei », itnd swine increases, the outbreak of contagious diseases 
lalso increases. The annual disturbances, moreover, incident to the work 
and confinenieiit to which all classes of animals are subjected, which 
are held in iin niediate domestication, also increase as our population 
grows more uiid more dense. 

To meet tlio calls which this state of affairs creates, I have been 
obliged to d^ iKjud on such temporary and outside service as I could ob- 
tain. The nljsence of a well-organized veterinary division has been 
severely felt i ii the department, aud it is of the utmost importance that 
such a diviaiou should be established, in which all investigations can 
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be directed by a competent head, and on whicli the owners of live stock ' 
can call for counsel and aid. It is important to know the i)recise extent 
of existing disease. It is important to know how to guard against the 
spread of contagion and how to provide for its removal. It is important 
to know, if possible, the most economical remedies for diseaHe, and how 
best to avoid the vast annual loss of animals from bad treii^tment and 
exposure. It is important also to ascertain, by the most ciireful inves- 
tigation, the breeds best adapted to different localities and purposes in 
our country. To do this a well-organized division of veterin ary inquiry 
and animal industry in this department is absolutely necessJiry. 

DIVISION OF STATTSTICS. 

The division of statistics has pursued its general and special lines of 
effort, during the year, with new energy and j^ersistence. Following ai 
year the most disastrous to production known in the recent history of 
American agriculture, it has been the more difBcult to mark accurately 
resulting changes in area and production of the present season, which 
has been one of extraordinary character, threatening throughout the 
planting season another year of comparative failure, from siipersatura- 
tion of soils and river overflows, and thenceforward repairing continu- 
ously the early loss of condition by seasbhable moisture and requisite 
sunshine, with little deterioration from storm or iQopd, drought or insect • 
depredations* 

From Maine to New Jersey on the Atlantic coast, an exception occurs 
in the prevalence of drought through the months of July and August. ^ 
The unusual lateness of killing frosts crowned the record of the season's ; 
favors and secured a medium to full supply of all the various crops of 
the farm. . 

Ill recent years the aggregate production of cereals has reached a ; 
maximum of about 2,700 millions of bushels. Last year it fell nearly 
to 2,000 millions. The present crops, with some increase of area, will 
make nearly 2,700 millions. It is too early for the complete estimates 
of the year, but the results will be close to the following figures, which 
are given in connection with those of 1881 an.d the census results for the' 
year 1879.;, ■ ^ 




Census. 



CerealB. 



1882. 



1881. 



1879. 



Corn ....... 

Wheat 

Oats .... — 

Barley 

Bye........ 

Buckwheat 



1, 635, 000, 000 
510,000,000 
470,000,000 
45, 000, 000 
20, 000, 000 
.12, 000, 000 



Bushels, 
1,194, 916, 000 



1,754,861,535 
45i9,479,505 
407, 858, 999 
44, 113, 495 . 
19,831, 595 
11,817,327 



383, 280, 090 
416, 481, 000 
41,161, 330 
20, 704, 950 
9, 486, 200 



2, 692, OOO, 000 



2, 066, 029, 570 



2,697, 060,456 
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There has been an increase of com in the South, bat in Illinois and 
Iowa a decline from the census crop of more than two hundred million 
bushels. The average yield per acre of com will be nearly 25 bushels, 
about two bushels less than an average. The yield of wheat will be 
about l^ bushels per acre, or 1 J bushels more than average. The prod- 
uct of cotton will probably equal that of the year 1880 (which was the 
largest ever made) and may slightly exceed it, approximating seven 
million bales. 

A plan for completing and perfecting the system of crop-reporting, 
for which appropriation was made at the last session of Congress, ha« 
been put into operation, with initiatory results which promise success. 
It includes the appoiatment of State statistical agents, each at the 
head of a corps of reliable and judicious correspondents, who make 
simultaneous return, on the first of each month, both to the agent and 
the department. The agent is farther charged with any special inves- 
tigation that may from time to time be required, and with the collection 
of results of local experiment, and any valuable facts illustrating the 
progress of agriculture. 

The design is, by establishing a permanent system of efGlcient and 
prompt <5oIIection of current statistics, to be able to present instantly 
and accurately the current changes in crop areas and conditions, and 
in production of breadstuffs, meats, industrial products, and all results 
of agricultural labor. 

In obedience to requirement of Congress, there have been published, 
for three months past, statements showing the through rates of trans- 
portation by railroad and steamboat companies on all the principal 
routes, including the great trunk lines, the Pacific roads, and the north 
and south roads, and the coast lines of steamers upon the principal prod- 
ucts of agriculture. 

The local rates have also been given on all the prominent lines, and 
special freight rates have also been given. The railroads have re- 
sponded with satisfactory promptness, furnishing freely their through 
and local tariffe, freight classifications, routes, and connections, and 
other information concerning their roads. 

It has been found necessary to establish a European agency for col- 
lection of statistics showing prospective demand for American products, 
especially of grain and meats, for the information of farmers of the 
United States. This agency promises great efficacy and utility. Its 
headquarters is established at the office of the consul-general at London. 

FOEESTBY DIVISION. 

A report from the forestry division was laid before Congress on May 
12, 1882, and has been printed. It deals with the care of forests upon 
the public lands, experimeaat stations for forest culture, meteorological 
observations with the view of determining the influence of forests on 
climate, the statistics of forest products used as tanning materials, for- 
44 AG 
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est fires, insect ravages, experiments in timber planting upon the col- 
lege-farm, at Lincoln, Kebr,, forests in Europe, and the expensive and 
wasteful use of timber as a fencing material. A report has also been 
submitted on European schools of forestry, and forestry experiment 
stations. Large numbers of circulars have been issued asking for infor- 
mation with regard to railroad ties, and the answers returned are being 
examined and arranged. Circulars have also been issued inquiring into 
tree-planting in the prairie States, the trees selected, and the method of 
management. 

The Hon. F. P, Baker, of Topeka, Kans,, has also been employed to 
investigate the condition of for<3Sts in the prairie States, and in the re- 
gion lying west of the Mississippi and east of the Eocky Mountains. 

This preliminary report has been made, and contains valuable views 
upon the timber-culture act, the possibility of forest culture in the far 
West, with a sketch of what has been done, and some suggestions as to 
what should be done. Mr. Baker urges the absolute necessity of imme- 
diate action by Congress in regard to the timber-culture act, to inakeit 
effective. He i)r6poses to visit the regions where forest fires iave done 
so much damage and investigate the causes, and the best means of con- 
trolling them. This repoi*t will be publi shed as a special, and laid before 
Congress at an early day. 

"'ARTESIAN WELLS. . 

In accordatice with suggestions made by the Commission employed 
la^st year to select proper locations for artesian wells, the Hon. Horace 
Beach and Professor White, two of those Commissioners, were employed 
to select what seemed to them proper places for boring the wells. They 
have located a well 112 niiles easterly from the city of Denver, upon gov- 
ernment land, near the station of Akron, on the Burlington and Mis- 
souri Railroad, in Colorado. A second well has been located 177 miles 
southeasterly from Denver, upon government land, near the line of the 
station of Cheyenne Mills, on the Kansas Pacific Eailroad. Each looa- 
tion has been made with reference to the probability of supplying water 
to good lands, and so as to be useful, if successful, for irrigating pur- 
poses and the watering of stock. Agreements have been made for 
the supply of water for engine use in drilling, with the railroads aUuded 
to, free of charge. The sites selected have been withdrawn from entry 
under homestead, pre-emption, and timber acts. 

Contracts have been awarded to JameS A. Fleming & Co., of Denver, 
Colo., tor the sum of $14,000, for drilling both wells to the depth of 
2,500 feet each, if required, the contractor to .furnish all the materials 
necessary to do the work and to pay for the lab@r employed. The wells 
are divided into Sections, as follows: The first thousand feet and the 
balance of the 2,500 feet into 500 feet sections, the Department of Agri- 
culture retaining the right to stop the work at any distance below 1,000 
feet, and pay j>ro rata for the distance bored. Tlie machinery has been 
placed on the ground, and the work of drilling has already commenced. 
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WOOLS ANB FIBERS. 

The report of Dr. McMurtrie on wools and fibers has been presented, 
and, in connection with a paper on the subject prepared by Miss Clara 
P. Ames, of Boston, and forwarded to this Department by Hon. Edward 
Atkinson, will fcoon be published. In connection with the examination 
of the fineness of fiber a careful study has been made of the Internail 
structure of the fibers of pure bred and grade sheep to determine the 
differences arising from breeding and management, and their effect 
upon the strength, elasticity, and felting properties. The instruments 
for testing the wool fiber have been greatly improved, and the experi- 
ments entered lipon by this division of the department are of great in- 
terest. It is intended that the testiiig of cotton fiber will be pursued 
in the ^ame manner, 

BEPAETMENTAL REPORTS. 

In addition to the annual report of the Department for the year 1880 
and 1881, of which 300,000 copies each were ordered printed, the fol 
lowing special and miscellaneous reports have been issued since July 1 



1881: ; 

gPECIAIi REPORTS. 

K'o. of copies printed. 

No. 34. Contagious diseases of domestic animals. 391 pp., octavo. lUustrated. 50, OOO 
No. 37. Condition of crops, June and July, 1881. 24 pp., Octavo - ........... lO/OOO 

No. 38. Condi ton of crops, August, 1881. 24 pp., octavo 10,000 

No. 39. Condition of crops, September, 1881. 30 pp , 10, OOO 

No. 40. Condition and needs of spring- wheat culture in tlie Northwest. By C. 

C. Andrews. 100 pp., octavo ........... 10,000 

No. 41. Estimated production of cereals of the United States for the year 1881. 

8 pp., octavo 10,000 

No. 42. Keport on the condition of winter graiu, number and condition of farm 

animals, &c., April, 1882. 82 pp., octavo 10,000 

No. 43. Eeport on the condition of winter grain, the progress Of cotton and 

"corn planting, rate of wages and labor, &c., May, 1882. 20 pp., octavo 10, OOO 

No. 44, Eeport npon the acreage and condition of cotton, the condition of all 

cereals, and the area of spring wheat, &c,, June, 1882. 14 pp., octavo.... 10,500 
No. 45. Report upon the area and condition of corn, the condition of cotton, 

and of smaU grains, sorghum, tobacco, &c., July, 1882. 33 pp .. 11,000 

No. 46. Report upon the condition of cotton, of spring wheat, fruits, &c.; also 

freight rates of transportation companies, August, 1882. 54 pp., octavo..,. 11,000 
No. 47. Climate, soil, and agricultural capabilities of South Carolina and 

Georgia. By J. C. HemphiH. 65 pp., 1882, octavo— ........... 10,000 

No. 48. Silos and ensilage. A record of practical tests in several States and 

Canada, 1882. 70 pp., octavo — , 15,500 

No. 49. Report upon the condition of com and cotton, of potatoes, firuits, &c.; 

also freight rates of transportation companies, September, 1882. 48 pp., 

octavo . n,0OO 

No. 50. The dissemination of Texas fever of cattle, and how to control it, 1882. 

14pp., octavo...................... , 15,000 

No. 51. Report upon the yield of small grain, condition of com, cotton, potatoes, 

and tobacco; also freight rates of transportation companies, October, 1882. 

58 pp., octavo. ........ 12,000 

No. 52. Report on yield per acre of cotton, com, potatoes, and other field crops, 

with comparative product of fruits ; also local freight rates of transportation 

companies, November, 1882 11,CQ0 
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MISCELLA1?E0US BEPOBm 

33"o. of copies printed. 

Preliminary Report, Commissioner qf Agricnltnre, 1881. 58 pp. , octaTo . . , - . / 8, 000 
Fertilizers : co-operative ©xperimetiting as a means of studying the effects of 
fertilizers and the feeding capacities of plants. By Prof. W. 0. Atirater, 

1882, 33pp., octavo...-. --.--...-...i-- 1,500 

Florida; its oUmate, soil, productions, and agricultural capabilities, 1882. 98 

pp 10,000 

Report on the climatic and agricultural features, and the agricultural practice 
and needs of the arid regions of the Pacific slope, &c., 1883. By E. W. Hil- 

gardj T. C, Jones, and R. W, Furnace. 182 pp,.,. . 2, 500 

Proceedings of a convention of agriculturists, held in the Department of Agri- 
culture, January 10 to 1% 1882. 204 pp., octavo. . 10,000 

Artesian wells upon the Great Plains: being the report of a geological com- 
mission appointed to examine a portion of the great plains east of the Roolty 
Mountains, and report upon the localities deemed most favorable for making 

experimental borings, 1882 3, 500 

In addition to the above, there has also been prepared the foUowing reports, Trhioli 
Tvill be published as soon as the necessary funds are available : 
The meat question analyzed. By Dr. G. Spragne, Chicago, HI. 
Account of field experiments with fertilizers. By I^rof. W. O. Atwater, Ph. D. 
Report of the proceedings of the convention to promote the sheep and wool Indus- 
try held in Pliiladelphia, Pa., September 22, 23, and 24,1882. 

DISBURSINa OFFICE. ] 

The following table exhibits in condensed form the appropriations 
made by Ooiigress for this department, the disbursements and unex- 
pended balances for the fiscal year ending JuHe 30, 1882 : 



Title of appropriation. 



Amount an- 
propnated. 



Amonnt dis- 
bursed. 



Amount nn. 
expended. 



Salaries - - - - - • - • - - - - 

Collecting statistics . , . - • - 

Laboratory 

Parchaee and distribution of valuable seeds ....„..-. 

Experiments in the culture of tea 

Experimental garden 

Museum - • 

FuTTiiture, cases, and repairs — .........i^........ ^ 

liibrary - — ----- 

Iijvestigating the history of insects 

Examination of wools and other animal fillers... 

Investigating the diseases of swine, Sco 

Eeclamation of arid and waste land!a i-^..p.... 

EeplH on forestry..-.— r------ -> 

Postage ... ^ - 

Contingent expenses . - , . 

Improvement of grounds . . . . , 

rransporting, &c., agricultural and mineral specimens from 

Atlanta, Ga .................... — . .^^ 

Purchase and distiibution of seeds th ovefflowed districts. 

♦Experiments in the mamifaeture of su^ar 

Building for the display of agricultural implements........ 

Fiiuting and binding .. , - 



$79, 500 00 
10, 000 00 

6, 000 00 
80, 000 00 
10, 000 00 

7, 000 00 
1, 000 00 
4,000 00 
1, 000 00 

20, 000 00 
5, 000 00 
25, 000 00 
10, OOO 00 
5, 000 00 

4, OOO 00 
10, 000 00 

8, 000 00 

5, 000 00 
20, 000 00 
35, 000 00 
10, 000 00 
11,000 00 



$79, 
10, 
5, 
79, 
8, 
6, 
1, 
4, 

19, 
5, 

22, 

10, 
4, 
4, 

10, 



491 89 

000 00 
811 85 
991 53 
743 37 
968 25 
000 00 
000 00 
973 85 
998 94 
000 00 
443 89 
000 OO 
941 00 
000 00 
000 GO 
000 00 



20, OOO 00 
32, 333 75 
10, 000 00 
9,156 42 



$8*11 



188 15 
8 47 
1,256 63 
31,75 



26 15 
1 06 



2, 556 11 
* " 69 'do 



4, 106 14 
'2,'666"25 



1, 843 58 



* This appropriation has been exhausted since the dose of the last fiscal year. 

Very respectfully, 

GEO. B. LOEIKG, 

Commissioner of AgrieuUy^e, 
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squanimosaj 216, 
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Anthrax among cattle in New Jersey, 359. 
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Aquapult force-pump, 112, 114. 
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Army worm, 8D-94, 179. 

accoant of invasion of the, in 18B1, by Rev. B. LOCKWOOD, 101. 
farmers forewarned of its advent in 1882, 682. 
injury from the, in Illinois and Indiana, 98. 

to clover, 102. 
invasion in New Jersey, 101. 
marching of the, 103. 
meteorological influence on, 95, 
moth, lU4r 

natural enemies of, 99, 
predictions^ 95. 
remedies, 94, 96, 97, 104, 105. 
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report on, by Mr, L. C. Howard, 97. 

J. W. Sparks, 97. 
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Atlanta Exposition, provision made for collections of the, 677. 
^i^wa /a^m, 2:5B, 235, 250. 
Bdcillmj 272. 

mthracis, 270, 339. 
suhtUis, 270, 329. 
Bacieria, 261-266. 
,Bflc#mwni, ho existing, 279. 
Barley, report on, by the statistician for 1881, 595, 
■ ■ ■ . ■ ■ ■ . ■ 1882,. 671. 

Babix)W, J. G., on cMnch-bng injury in Missouri, 88. 

injury by wheat stalk /50S0»ie, 184. 
Baenard, Prof. W. S,, new machine for applying poison, 159. 
Bay berry tree, 225, 
Beard grass, 246. 

description of, 254. 
Beet sugar, 25. 

Beeves, advance in price of, 614. 

Bermuda ^rass, 232, 239, 241, 242. 

Bjll-bugs, injuries to corn, 139. 

Bisulphide of carbon for scale insects, 117, 125. 

Black, Media, description of, 254. 

Blast of the rice, 136. 

Blood-red lady-bird, 205. 

Blount, Prof. A. E., ou habits of Lygacus rectivaius, 66. 
Bhie grass, Texas, 231. 

BODBIE, J. W., on identity of corn worm and boll worm, 146, 
Boil worm, alias corn worm, pairticulars of, 145-150. 

report OB, by Judge L. JoHXSON, 150-152. 
Botanical Division, work of the, for 1881, 9. 

1882, 678. 

report of, 231. 

Boutelona, 237. 

Breeding and cr.rc of farm animals, 375. 

Bromelia, varieties of, 216. 

Bronms unioloideSj 231. 

Bruchm pisi, 66. 

Buohloe dactyloidcs, 237, 245. 

Buckwheat J report OD, by the Statistician, 596. 

total production, acreage, and value, ofj 596, 
Buffalo grass, 237. 

Bulbous melic prass, description of, 251, 
Bulletins on injurious insects, 62. 
Bnnch grass, 234, 236, 

description of, 247, 248, 252. 
Burning as a remedy for army worm, 94. 

chinch bug, 89. 

corn-hill bug. 140. 

cotton worm, 167. 
Cabbage worms, effects of pyrethrum on, 85-87. 
Caiamagrostes sylvaiiea, 2i7, 
Calandra granaria and oryzm in seed com, 65. 
Camphor tree (Camphara o^fflchmlis)^ 223. 
Caual system, the New York, 664. 

tons moved on, 635, 
Cartenaj generic character and description of, 209-213, 
Caiy/ophyllusaromciiicuSy 222. 

Catalpa tsphmx, generic character and description of, 189-193. 
Cattle, tui^/ircix among, in New Jersey, 359. 
exports, 413, 

fever, investigations of southern, 300. 
Texas in 18>Sl, 372. 

1882, 685. 

lung plague of, precautions against, 373, 



Cerealcropsoftlie United States, 57. ^ - ^ooo /*on 
Cereals, aggregate estimated production of, for 1882, 68^ 

average yield of. by BtateSy 632. 

iMcreased production of, 680. 
CerocGOCus qum^cns^ 213. 
Cliali-scale of the orange, 106 to 110. 

experiments on, lS0-12o, 

Charhan, or antlirax, 372. 
Cliemical Division, work of, 11. 

additional work of the, 535. 
Cheiimoyerj the, 216. 
Chemist, report of, 379. 
Cliinch-hng, 64, 65, 87, 88, 137. 

correspondence regarding, 88. 

found on blaated rice, 137. 

injury in Illinois and Missouri, 88. 
CMlo cramhidoides, 134. 

varieties of, 133, 135, 139. 
Chinese tallow-tree, 222. 
Chios turpentine, S28. 
Cliocho or clutyota root, 223. 
Chocolate plant, 218. 
Chrysopa feeding on scale iusects, 129. 
Cinnamon tree, 224. 
CUsocam/pa ame7-iciwa, 64. 
Clover-hay worm, 100. 

report on, hy L. W. DAT, 120. 
leaf beetle, 171 to 178. 

report on, by E. A. SCHWAIUS, 173. 
Clover, small yellow, description of, 254. 
Cloves, 235, 236, 238, 239. 
Clove tree, 222. 
Coal oil, see K&roeene. 
Cocdnella 5-noiata var. califoimica, 206. 
CocdnellidcBj &s enemies of scale insects, 109,204. 
Cocoons and eggs, sales of, 69. 
Codlin BJoth, 66, 195. 
Colorad© bottom grass, 238. 

Commissioner of AgricuUnre, report of, for 1881, 5. 

for 1882, 677. 
Comparison of PJiUmi and Trifoliurn^ 551. 

GOMSTOCK, Prof. J. Hrnry, report ou miscellaneous insects, 195-214, 
Contagions diseases of domestic animals, 22. 

medical treatment of, 312. 
progress in prevention, 307. 
fevers, cause of, 258. 
pi euro-pneumonia, 352, 376. 
Convention of agriculturists, 7. 
Cork tree, 223. 
Com, analysis of, 565, 568. 

and corn-meal, quantity and value of, exported, 586. 

sorghum as fodder plants, 564. 
distTibution of, in 1879 and 1881, 58X. 
E-gyptian, 564, 

Com, production and consumption of, per capita of 1880, 583, 
of, by States in 1882, 669. 
ten largest producing' States of, 585. 
total production, area, and value of, 580. 
y>eld of, for 1882, 663. 
Com-hill bug, 138-140. 

report on, by L. O. Howard, 139. 
Com worm, see iJo// worn. 

habits of, by Prof. E. M. Claypole, 147. 
identity of, Vith boll worm, by Prof. T, Glovkr, 145. 
Correspondence on entomological subjects, 64 to 67, 
Cotton, production of, in 1882, 674. 

report on, by the Statistician, for 1882, 673. 
Cotton industry, acreae;e of, 622 to 630. 

growth of, 621. 
worm, addiess on, by C V. Riley, 153, 
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Cotton wonu; damage "by, 153, 152, 164, 

Mbeniation, 166. * 
machine for spraym^i:, 159. 
natural history of, 154. 

planters forewarned of advent of; in 1882, 682. 

possible food-plants for, 164. 

protecting th« crop from, 157| 15S, 

remedies, 157. 
Crahgi'ass, 238, m 
CmiMl>if«, varieties of, 79 to 182. 
Creosote, oil of, 116,117, 123. 
Crop estimates for 1881, 598. 

summary of, 605. 
history, official, for 1881, 579. 
reporting, plan for, 689. 
Crops of 1881, 577. 

1882, 667. 
0»^ftt* sp. parasite on Craw Jtfs, 181- 
C^CT«M?a Flea-beetle, effects of Pyrethrum on, 85.^ 
Cnrmma lonpa^ 219, 
Cut- worms in Missouri, 66. 
IkKitylis glomerata^ 240. 
i?acifi/iojWM», note on the strncture of, 214. 
Z)m^/jo?it« caW/ornim, description of, 252. 
JDatana mmwim, effects of Pyrethi:nm On, 85, 
Departmental reports since July, 1881, list of, 691. 
J)««mta macul«% injuries of, ill Missoii^ 
jDesmodiunij 238. 

Digest of information on grasses, 234. 

Disbursing offtce, alnount disbursed by, in 1881, 25. 

in 1882, 692. 

Diseases am ong^ horses in Illinois, 355. 

of domestic animals, 684. 
DistichXis maritima, dee<eription o^ 252. 
Eggs, silkworm, sales of, 69, 73. 

leusine Indica, 238. 
Elm-leaf beetle, the great, 66. 
MlymuSf 234, 241. 

condensatus. description of, 253. 
triticoideSf 252^ 
Ensilage, 571. 

analyses of, 572. 
composition of, 573. 
Entomologist, report of, 61. 
Entomological correspondence, 64-67. 

Entomological Commission, third, fourth, and fifth Reports of, 681. 

-work of, fi)r 1881, 63, 
for 1882, 681. 

division, work of, 11. 
EnzoQiio m^ebrQ-meningitu among horses in Texas, 363. 

causes of the, 368. 

duration, mortality, and treatment, 370. 

morbid changes, 367. 
Bnwm cuspidataf 235, 247, 
JSyodiMm ciOM tori'Mm, 235, 245. 
JEugenia pimenta md acris, 226, 
European statistical agency in London, 667. 
Exc€ecaria 8el)iferaj 2^2. 

Exhibition of domestic animals in Hamburg, 678. 
Experiments with prophylactics on herds of swine, 330. 

results and conclusions of, 342. 

Exports, agricultural, 651. 
Farm auimals at Cbicago, 615. 

winter feeding of, 617. 
laborers, wages of, in the United States, 638. 
productions, market prices of, 655-661. 
products, average cash value of, 609. 
Farms of the United States, 645. 

classification of, 646. 
Feather grass, description of, 248, 



697 



Fesone grass, small, description of, 252. 

FesiMca 8cabrelkLf MS4^, ,^ 

mioro»tec/fy», description of, 253. 
Hbers, animal, 17. 

cotton, experiments on, recommended, 19. 
Foot and moutli disease, 30, 38. 

introduction and spread of , 39. 
Forestry dlTision, work in reference to, for 1881, 16. 

1882,689. 

Fowl cholera excrement, yirulence of the, 273. 

gemiB, virulence of, retained, 274. 
investigation of, by Dr. Salmon, 272. 
medical treatment of, 281. 
sulphuric acid as a disinfectant of; 273. 
virus, attenuation of, 283. 

cultivation of, 275. 

effect of acids on, 280. 

how birds susceptible of, become insusceptible, 288. 

insusceptible succumb to the disease, 289. 
insusceptibility of, 290. 

amount of chemicals required to produce, 299. 
influence of the narcotic on, 295. 
narcotic of, 295. 
not diffusible, 272. 

indefinitely preserved in earth, 273. 
prevention of, 376. 

susceptibility and instisceptibility, 285, 
Freight rates, monthly report of, 667. 
Fruits and plants, semi-tropical, introduction of, 8. 

work recommended for, 8. 
Fruit treeS; apparatus for spraying, by S. F. Chapin, 208. 
G^awasief mite found on diseased rice, 137. 
Gardens and grounds, work in the division of, in 1881, 8. 

1882, 678. 

General index to sorghum and maize reports, 528-^35. 

Grain, seeding of winter, in 1882, 675. 

Gramme grass, 237. 

Grape-bepy moth, 67. 

Grape culture and wine making, 19. 

vine plume, 67. 
Grapes, thrips on, 215. 
Graphical charts of sorghum, 414. 
Grasses, digest of informatiou received on, 234. 
experiments with, 242. 

by I. I. Baeclay, 243. 
D, P. Hurley, 243. 
P. yt. MOOREHOUSE, 243. 

experiments with, in different States and Territories, 244, 245. 

for Texas, 231. 

figured, description of, 246. 

in bloom, average composition of, 552. 
Grass worm, injurious to rice, 138. 
Hamburg es:hibition of domestic animals, 678. 
Hay production, acreage, and value of, 597. 

report on by the Statistician, 597. 
Meliothis armigera, 98, 145, 149, 150. 

report on, by L. Johnson, 150. 

Herd grass, 21^9. 

Hervaj varieties of, 217. 

Hessian fly, 172. 

Hop medic, description of, 254. 

Mordeum pratense^ 241. 

Horses, diseases among, in Illinois, 3.^5. 

eftzooiic cerebro-7tieni7iffiti8 amon^, in Texas, 263, 
Symenoptej^otis parasites of scale iusectS; 109. 
Htfperaspidius coccidimroits destroying scale insects, 109. 
Ilex gigantea and other varieties, 217. 
Injurious insects, bulletin and report on, 62. 
Ipoculation experiments, 260. 
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Irrigation as a remedy for dunch Ibug, 88. 
J^oeome, Tarieties of, 184-1S6- 
Italian rye grass, 240, 
Japan clover, 238. 

varnish tree, 218, . 
Johnson grass, 231, S3i2, 239, 241. 
Keutncky bhie grass, 235. 

Kerosene as a remedy for scale insects, 65, 112, 206. 
batter, 112.' 

effect on scales and trees, 113 to 115. 
experiments with, 120. 
how to prepare and apply, 113 to 115. 
emulsion, 89, 112, 115, 127, 206. 
Laborers, average mouthly wages of, 641. 

farm, wages of, 638. 
Lace- wing fly feeding on scale insects, 109. 
Lac insects, 209. 
Lady 'bird of the Cacfws, 205. 
amUguomi206, • 
ashy-gray, 204. 
blood- red, 205. 
Lady-birds as enemies of scale insects, 109, 204. 
Lambs, mortality among, in Missouri, iJ74, 
Xccammce, characteristics of, 106. 
Lee-chee tree, 220. 
Zespedera stnata, 238. 

Letters to Veterinary Division, extracts from, 371 to 377» 
Lightning tree hopper, 193. 
Lime water as a remedy for Catalpa SpMnx, 191. 
Live stock, estirnatcd number and v^l^f of, 61L 

markets, 6<)1. 
Locust, lipbky Mounts^LB, data in reference t^^^ 
London purple for cotton wonptis, 158, 
Long scal^ of the orahge, 106, 107, 1^^^ 

effects of keroseiie on, 114, 120. 

parasite of, 110. 
Lubber grasshopper, injuring rice, 138. 
Lucern, 232. 

Lye as a remedy for scale insects, 65, 118, 207, 

Machine for spraying from below,. 160. 

Machines for applying poisons, 156, 159, 

Macrosila ^-maeulatay 193. 

Maggot of the rice plant, 130. 

Maize^ available sugar in juice of, 503^^, 

Manihot utUmima a,Tid. aipif 227, 

Manual of silk culture, prefjkce to, 74. 

Maranta amndinaoeay2'^, * 

Marsh grass, description of, 252. 

Meadow barley j 241. 

oat-grass, 240. 
Mealy bugs, note on structure of, 214, 
Medicago 4enticulataj 23^, 2^^. 

l«;)M7f«a, description of, 254, 

suUvaf 236, ii37. 

description of, 255. 
Melioa lullosu and imperfectay description of, 251. 
Merigot force-pump, y08. 
Mesqui te grass, 245. 

Methods of destroying scale insects, 206. 
Micrococei. 271. 

Microscojiical Division, work of, for 1881, 10. 

for 1882, 679. 

Millets, 238. 

Miscellaneous insects, report on, by Prof. J. Henry CoivrsTOOic, 195. 
Mites, as enemies of scale insects, 109. 

on diseased rice plants, 137. 
MOHR, Charles, on ravages of i??Vi^rcpa sacc7ian, 66. 
Moltisses, value of, imported in 1879, 462. 
Muhlenbei^gia comaiaj '447. 

diffusa and Meoi^icana, 238, 
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Mulberry tree, new, 73. 
Murvite, as remedy for scale insects, 127. 
Musca donmtiea, m$ei% and stomoxys, 8G. 
Mj/ristica masohataf 225. 

Katioual Academy of Science, Report on Sorghum, 680. 
Netmrwa leueanice, 99. 
Nej^helium lilcki, )iZO. 

' violam, 179, X82. 
Nooiaid larvte iujnrioua to sugar-cane and coru, 64, 
NoUij varieties of, 187, 138. 
Notodonta coticinna, effects of pyretliruni on, 87» 
Notes of the Season, by Miss M. E. Muktfkldt, 66. 
Nozzles, improved, for applying poisons, 156, 169. 
Nutmeg t?ee, 2ii5. 

Oats, report on, by the Statistician, for 1881, 594. 

for 1-82, 670. 

total production, area, and Tahu> of; from 1871 to 188L 594. 
estimated produciious of, by States, for 186^, 671, 
Obscure Acridium on rice, 138. 
Ocef/a<^ leal-gall of red maple, 'W2. 
Oecanthm nivem on grape-viueS; 66. 
Oethm Bp, injuriug chutas, 65. 
Oil of creosote as remedy for scale insects, 116. 

fungus disease, 117. 
experiments Tvith, 123. 
saponaceous couipouud of, 117. 
OnmdereB cingulaUiSj girdling English walnut, 65. 
Orange basket-worm enemy of scale insects, 116. 
scale insects of, 106. 

report on, by H. G. Hctbbard, 106. 

Orchard grass, 235, 540. 

Orcfce/ii)iuwi fjfi«6emmiim ovipositing on rice plants, 137, 
Orris root, 229. 

Osage orange sphinx, 193, 194. 
Oyster shell scale, 106. 
Palms, the sago, 220, 
Panioum jimehtorum^ 245. 

mnguinale and Ttxanum^ 238. 
Paris green for cotton Avovms, 158. 
Farlatoria pergandiiy 107, 109, 120. 
Pahpaluiii avatufn, 231, 239, 
Fathogmic bacteria, 259. 
Peats, analyses of, 547. 
rempelia, varieties of, 142, 144. 
Pepper, 229. 

PhukeUnra hyaUaiMis injuring squash vines, 64. 
Phos[)lu>iic acid in (Vrliii/i*rs, 535. 

arl inn of rmjj^vutH on, 539, 543. 
Phylloxr.ra^ H<*nrcit.v of, in Mirt.'^onri in 1881, 67. 
rkyUnufvk hh, v arit* I irs n f, 17 1-178. 
PbutfitOy 225. 

Pin gnwH, drsrript ion oi^ 253. 
Plptr vigvum, 229. 
JPiHtachio nn t, 227. 

tn'ehinthm, 22^. 

Pleuro-pueumouia, and foot and month di>»oas<v, by Pn^f. CviAf*. P. Ltman, 30. 
hnul rrport of Pfivi; CuA^i. I^ Ia>i*vx/:<52. 
in Ni'W Vork. report on, by Diu tor Horkixs, 43. 
New Jersey, report on, by Doctor M \ 1 1> h , 45. 

Doctor Conns, 46. 
ilarylauil, District of Columbia, and Vli^inia, rt*p6rt on.>bT Doc* 

tor HosK, 51. 
Pennsylvania, report on, by Doctor 6At>;?PEX, 47, 
Plum cnrculiobred from gooseberries, 06, 
iu Missouri, 66. 
sing, 66. 

PluHa bra$9icce, 82. « 

effects of pyrethrum on, 87. 
Pluttlla cruciferarum, effects of pyrethium on, 87. 
Poa arachmfera, 231,240. 

oaliforniaj description of, 252. 
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Poa prafensh^ 231. 

tenuifoUa, 234. 
Foiura, appearance of, in large numbers, 64* 
PoeGiloptera prulnosa^ 193. 
Polaoning the army worm, 96* 

cotton worm, 155, 156, 
Poisons, improved machines and nozzles for applying, 105,159^ 
Foli/pogm monspelieymSy deaoription of, 246* 
Pomaeo flies, lyS, 201. 

Population, census of, in the United States, 644. 
Pork packing, report on, by tlie Statistician, 649. 
Possible food-pUints for the cotton wona, 164. 
Potash soltttious for scale insects, 126. 
Potato crop for 1881, 579, 

Potatoes, production, acreage, and valne of, from 1871 to 1881, &97, 
report on, by the Statistician, f<>r 18H1, 597, 

for 1882, 672. 

Pretty pomace fly, 201, 202* 

Proem ammcanua, injuries of, in Missouri, 67. 

Products of the south, 8, 

Psychorfm'pha epimeni9f injuring grape-vines, 67. 
Purple scale of the orange, 107, 109, 115. 

exx»eriinei] ts on. 120. 

parasites of, 110. 

PyretbruiD, 76. 

advantages of, as an insecticide, 79* 
alcoholic extract, 80, 
Caucasian species, history of, 77, 
oineraricefoUum^ 76, 77, 83, 84, 85. 
cultivation of, at Washington, D. G., 78, 
in America, 77. 

Califonua, 78. 

Prance, 78. 

1882, 682. 
Dalmatian, history of, 77. 
decoction of, HI. 

different insects diffi^rently aftected by, 79, 85. 
disadvantages as an insecticide, 79. 
distribution of seed by the department, 76. 
experience witb raising the plant in America, 81. 

Washington, D. C, 84. 

experiments on various insects, 85, 

by Miss M. E. Murtfkldt, 85. 

fames of, 80, 

history of tho phint, 77. 

insects not a little aflccted by it, 79, 86, 87. 

keeping i\\\s powder, 71), 

mmbis of applicatnm, 79. 

(ireparation oT the plants Inr use, 78. 

pjilv«?ri/ing the tJowvr heads, 78. 

reports from correspondents as to growing the plant, 81. 
riiports upon c\iUivation, 82 to 81. 

. on tea, by Prof: E. W, HilgaUD, 81. 
sncfCiSHful raisjiij^ in Washington, 74, 
vuhu* as a genenri insecticide, 79, 
Tvater, solution of, 80. 
Qaarvm H\(lm\ 22ii. 
Railroad building, 664. 
worm, 196. 

Kainfall and temperature for 1881. 453 to 456, 

comparison of 1880 and 1881, 456. 
effect of heavy, after long drought, 458. 
Raspberry slug, 66, 
Red top, 2:^'>. 

false, 246. 
Remedies for a]>ple maggot, 19?^. 

apple-tree bark lice, 66. 
army worm. 94, 96. 
bill bug?>, 140. 
boll worm, 151. 
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Remedies for oatalpa sphinx, 192. 

cMnch bugs, 88. 

cloTer-leaf beetle, 177. 

cotton woi-m, 158. 

oecmtJius ntveus, 66. 

pomaoe flies, 201. 

rice grub, 128. 

rioe-stalk borer, 134. 

scale insects, 66, 112, 206. 

smaller corn-stalk borer, 144. 

vagabond crambuSf 181. 

wheat-stalk MOMma, 185. 
Eleport of artesian wells, by W. White and S. Aughet,427. 
Botanist, 231. 

Commissioner of Agriculture for 1881, 5. 

1882, 677. 

Chemist, 379. 

Dr. Gadsden on plenr«-pneumonia in Pennsylvama, 47, 

Dr. Hopkins on pleuro-pneumonia in New York, 43. 

Pr. Miller on pleuro-pneumonia in New Jersey, 45. 

Dr. Rose on pleuro-pneumonia in Maryland, District of Columbia, aiul 
Virginia, 51. 

Entomologist, 61. 
on EeliothU armigeraf by LAintRifCB Johnson, 150. 

miscellaneous insects, by Pro£ J. HpNHY Comstock, 195 to 214. 
of observations upon the army worm, 97. 

on pleuro pneumonia — foot and mouth disease, by C. P. Lyman, 30. ,^ 

scale insects on the orange, by H. G. Hubbard, 106. 
of superintendent of gardens and grounds, 215. 
on tea, plant culture, by Wm. Saunders, 25. 
of veterinary division, by Drs. Salmon and Detmers, 257. 
Reports to be issued on injurious insects, 62. 
Rescue grass, 231. 
Bhu8 coriaria, 219. 

verniciferaj 219. 
Rice, report on, by the Statistician, C47. 
Rice grub, report on, by L. O. Howard, 128. 

stalk borer, report on, by L. O. Howard, 133. 
white blast, report on, by L. O. Howard, 137, 
Eomalea microptera, injuring rice, 138. 
Rose slug, 66. 

effects of pyrethrum on, 85, 86. 
Rye, report on, by the Statistician, 596. 

total production, area, and value of, 596. 
Sage, or sedge grass, 237, 238. 
Sago palms, 220, 
Salt grass, 237. 

description of, 252. 
Saponaceous compound of creosote, 117. 

kerosene, 127. 

Scale insects, apparatus for destroying, by S. F. Chapin, 207. 
chaff scale, characteristics of, 107. 
characteristics of the species, 106. 
destruction of the three species, 107. 
diflSculty in destroying, 108. 

disappearance on account of undue multiplication of. 111. 
enemies and parasites, 109, 124. 

hymen opterous parasites, 109, 110. 

Lady-bird, 109, 204. 

mites, 109. 
experiments with remedies, 65, 120, 207. 
in California, 65, 207. 

on destroying, by Mathew Cooke, 65, 208. 
period of growth, incubation and luigration, 107, 108. 
recovery of infested trees, 110, 111. 
remedies, 65, 108-120, 127, 206, 207. 
sudden increase in the number, 110. 
tables of experiments, 120. 
vitality of eggs, 109. 
ScardbcBidtB pleuregUoU, characteristics of, 129. 
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Sea weeds as fertilizers, 544. 

Seed, building for storing: and distribution of, 677. 
distribution, tabular statement of, in 1881, 13. 

1882, 683, 684. 
under special appropriation, 14, 

Seeding of winter grain in 1882, 675. 
Selandria rosce, effects of x)yretlirum on, 85. 
Sicilian sumac, 219. 
Silk culture, 67, 68. 

American silk exchange, 68. 

associations, 68. 

business ventures in, 73. 

Caucasian mulberry tree, 73. 

Corinth (Miss.) Silk Company, 67, 73. 

distribution of eggs by the department, 67. 

eggs and cocoons, sales of by Idrs. John Lucas, 69. 
sales of, 73. 
hatcbed at the department, 71. 

importance of home market, G6, 

production, 70. 
the raw material, 70. 

in America, by E. Farmach, 68. 

Mrs. Theodore H. Hittell, 70. 

Ladies' Silk Association, at Spring Hill, Ala., 68. 

Manual of Instruction, 74. 

mulberry trees for sale, 73. 

obstacles to, in America, 74. 

protective duty recommended, 76. 

reports trora correspondents, 69-71. 

silk guild of Yokohama, Japan, 71. 

summary of, 74. 

want of ready market for cocoons, 75. 
women's associations for, 63, 68, 73, 75. 
worms fed on mollis muUicauliSj 69. 
osage orange, 70, 72, 73, 75. 
Silvanus advena^ feeding on com, 65. 
Smaller cornstalk borer, 142-145. 
Soap suds for emulsifying kerosene, 127. 
Soils, analyses of, 547. 
Sorghum analyses, 568 to 570. 

and polarization, 485. 
duplicate teats made in, 466. 
in 1882, 680. 
method of, 465. 
and cornstalks, work done on, 379, 
maize analyses of, 387-412. 

average results for 1879, 1880, 1881, 451, 505. 
developments of, in height and stages, 465. 

average of, 414-451, 459, 462, 465. 
juices, specific gravity of, 493. 
graphical chart, 414. 
biography of, 524. 

canes, analytical proce-sa for the examination of, 468. 
comparison of, with sugar cane, 453. 
Sorghum, comparison of analyses and polarization, 473. 

comparative results from suckered and unsuckered, 464. 
dangers from suckers, 461. 

of mixing mature with immature, 462. 
effect of frost upon, 459 to 461. 
expense of, by Dr, C. A. Goessmann, 486. 
experiments in defecation, 491. 

with small mill, 478. 
General Index of Chemist's Heports on, 528. 
halapense, 231, 232, 239, 241. 
investigation of sugar in cut canes, 489. 
juice, 512. 

acidity of, 513. 
analysii of, 501. 
effect of adding water to, 490. 
juices and sirups, polarization of, 472. 



INDEX. 



Sorghum, period of workings 477. 

relative length and height of different varieties, 497. 
report on manufacture of, by J. S. Hakvey, 52*2. 

H. B. Parsons, 523. 

seed, composition of, 499. 

stateniejit of the farmer as to raising, 523. 

sugar, amount manufactured and cost of making, 20. 

available, meaning of the term, 462. 

causes of failure, 510. 
effect of lime upon, 518. 

importance of a good mill, 516. 

lost in the begasse, 517. 

manufacture of, 500. 

manufacture of, 519. 

reports upon, from manufe-cturera of, 680. 
result of operation with, 20. 
value of imports in 1870, 462. 
web worm, 187 to 189. 

report on, by J. P. Stelle, 187. 
Southern cattle fever, investigation of, by Dr. Sajlmon, 258. 
Spalacopsis suffusa^ 131. 
Special bulletin on injurious insects, 62. 
Sphenoph^riis C08tipenni8y 138-141. 

Sphinx, atropuSj harrisii and kagenij and others, 85, 189, 193, 194. 
State statistical agent, 667. 

Statistics of agriculture, method of collection and exposition, 577. 
Statistical division, work of, for 1881, 14, 666, 

1882, 688. ^ 
recommendation for the, 15. 
and its work, by J. R. Dodge, 666. 
Statistician, report of, 577. 
Staining fluid, anilenCj preparing, 263. 
Steamships with diseased cargoes of cattle, 35 to 38. 
Stipa, 234, 238,248. 
Sugar from beets, 25, 675. 
Sugar cane, report on, by the Statistician, 647. 
beetle, 128. 
products for 1882, 675. 
Sulphate of iron as a remedy for scale insects, 118. 
Sulnhuric acid as a remedy for scale insects, 118. 
Sunflower beetle, 128. 
Sweet sop, the, 216. 

Swine plague, causes of comparative mildness of, 318. 
experiments, 325. 

with individual animals, 324. 
prophylactics, 330. 

results of, 342. 
fourth report on, by Dr. Detmers, 316. 
in Arkansas, 375. 

Michigan, South Carolina, and the Southwest, 376. 
investigation of, S16. 

by Dr. Salmon, 267. 
means of prevention, 344. 
morbid changes of, 332. 
prevention of, 376. 

treatment of very sick animals, 352. 
Tamarind tree {Taniarindud indicus)^ 216. 
Tea of pyre thrum, 81. 

plant, cultivation of, 5, 20. 
tree, Paraguay, 217. 
Temperature and rainfall of 1881, 453 to 456. 

comparison of, 1880 and 1881, 456. 
Texas blue grass, 231, 240. 

description of, 252. 
cattle fever in 1881, 372. 

1882, 685. 
grasses for, 231. 
Iheohroma mmOj 218. 
Thrips on grapes, 215. 

rice plants, 137. 
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Tiger beetles ojx clover fields, 178. 
Timothy, 235, 236. 

Tineid moth destroying Bcale insects, 109. 
TrichincB, measures recommended in relation to, 24. 
in swine, 42. 

Trisetum cemuum and subapicatnm, description of, 249. 
IHfoHum procumbena, description of, 254. 
Tuherculom. 373. 
Turmeric, 219. 

Twice-stabbed lady bird, 205. 

TyphcBa fumata^ feeding on com, 65. 

United States Entomological Commission, work of, 63. 

National Museum in connection, 63. 
JJrena Anomis, 167-170. 
Vaccination, Pasteur's method of, 307. 

Dr. Salmon's method of, 310. 
Vagabmd crampuSy 179 to 182. 
Va/nilla aromatica and planifolia, 228. 
Veterinary division, work of, in 1882, 684. 

in this department, importance of, 687. 
Veterinary report, 257. 

surgeon, work of, 6. 
Vine-loving pomace fly, 198 to 201. 
W ages, transient, in harvest, 642. 
Water solution of pyre thrum, 80. 
VFeevil, 130 to 132. 

identity of, with the maggot, by Col. John Screvbb, 130. 

possible cause of the blast, 137. 

report on, by L. O. Howard, 130. 
Wax insects, new species of^ 213. 
Whale-oil soap as a remedy for scale insects, 116, 122. 
Wheats, distribution of, according to population, 588 to 591. 
history of, by Professor Blount, 559-561, 
isosoma, 183-186. 

of North America, average composition of, 562-563. 
product and value of, for eleven years, 586. 
production of, in different States, 592. 

estimated for 1882, 670. 
quantities and value of, exported, 594. 
seeding of, 636. 

proportion of drilled, and advantages of drilling, 636. 
stalk insect, by Prof. G. H. French, 184. 
Statistician's report on, 586. 
westward movement of, 592. 
White blast of the rice, 136, 137. 
Wild oats, 233. 

pea vines, 238. 
rye grass, 236, 241. 
Wine making and grape culture, 19. 
Wire grass, 2:^7. 

Wools and animal fibers, examination of, 17. 

reports on, 691. 
Yellow clover, small, description of, 254. 



